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(57) Abstract 

As an effective therapy for restenosis, this invention provides ribozymes and ribozyme delivery systems useful to treat or prevent 
restenosis. Methods of producing ribozymes and gene therapy utilizing these ribozymes also are provided. 



n <wo 



RNS nan 



FOR THE PURPOSES OF INFORMATION ONLY 
Co,es use, to identify States pany to the PCT on tne front pages of patnphiets fishing 



international applications under the PCT. 



AL Albania 

AM Armenia 

AT Austria 

AU Australia 

AZ Azerbaijan 

BA Bosnia and Herzegovina 

BB Barbados 

BE Belgium 

BF Burkina Faso 

BG Bulgaria 

BJ Benin 

BR Brazil 

BY Belarus 

CA Canada 

CF Central African Republic 

CG Congo 

CH Switzerland 

CI Cote d'Tvoire 

CM Cameroon 

CN China 

CU Cuba 

CX Czech Republic 

OK Germany 

OK Denmark 

EE Estonia 



ES 

FI 

FR 

GA 

GB 

GE 

GH 

GN 

GR 

HU 

IE 

IL 

IS 

IT 

JP 

KE 

KG 

KP 

KR 

KZ 

LC 

LI 

LK 

LR 



Spain 
Finland 
France 
Gabon 

United Kingdom 

Georgia 

Ghana 

Guinea 

Greece 

Hungary 

Ireland 

Israel 

Iceland 

Italy 

Japan 

Kenya 

Kyrgyzstan 

Democratic People's 

Republic of Korea 

Republic of Korea 

Kazakstan 

Saint Lucia 

Liechtenstein 

Sri Lanka 

Liberia 



LS Lesotho 

LT Lithuania 

LL Luxembourg 

LV Latvia 

MC Monaco 

MD Republic of Moldova 

MG Madagascar 

MK The former Yugoslav 
Republic of Macedonia 



ML 


Mali 


MN 


Mongolia 


MR 


Mauritania 


MW 


Malawi 


MX 


Mexico 


NE 


Niger 


NL 


Netherlands 


NO 


Norway 


NZ 


New Zealand 


PL 


Poland 


PT 


Portugal 


RO 


Romania 


RU 


Russian Federation 


SI) 


Sudan 


SE 


Sweden 


SG 


Singapore 



SI 


Slovenia 


SK 


Slovakia 


SN 


Senegal 


sz 


Swaziland 


TD 


Chad 


TG 


Togo 


TJ 


Tajikistan 


TM 


Turkmenistan 


TR 


Turkey 


TT 


Trinidad and Tobago 


UA 


Ukraine 


UG 


Uganda 


US 


United States of America 


uz 


Uzbekistan 


VN 


Viet Nam 


. YU 


Yugoslavia 


zw 


Zimbabwe 



RNS nana ? 



RNSDOOD -WO 0C32765A2 I 



WO 00/32765 



PCT/US99/28772 



RIBOZYME THERAPY FOR THE TREATMENT AND/OR 
PREVENTION OF RESTENOSIS 

TECHNICAL FIELD 

The present invention relates generally to therapeutics, and more 
5 specifically, to compositions and methods which may be utilized in the treatment and/or 
prevention of restenosis. 

BACKGROUND OF THE INVENTION 

In 1992, an excess of 300,000 angioplasties were performed in the 
United States. Restenosis is a major complication following angioplasty, occurring in 
10 30%-60% of patients. Indeed, restenosis is the single most significant problem in 
interventional cardiology and costs the health care system in excess of $ 1 billion per 
year. 

Restenosis following angioplasty is the result of local vascular injury, 
and is characterized by the local infiltration of platelets and macrophages, and local 

15 activation of the clotting system. These factors result in the elaboration of a number of 
biologic mediators of smooth muscle cell (SMC) migration and proliferation. These 
SMCs migrate into the vascular intima and begin to proliferate and produce 
extracellular matrix (ECM), resulting in the formation of a fibrocellular mass which can 
obstruct blood flow. Further, injury has been shown to induce the expression of a 

20 variety of oncogenes that are believed to play a role in the cellular response to this 
injury. 

Thus, a need exists for an effective therapy to prevent and treat 
restenosis. The present invention satisfies this need and further provides other related 
advantages as well. 

25 SUMMARY OF THE INVENTION 

As an effective therapy for restenosis, this invention provides ribozymes 
and ribozyme delivery systems which are able to inhibit abnormal smooth muscle cell 
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proliferation in vascular tissue, and in particular, are suitable for treating or preventing 
restenosis. Methods of producing ribozymes and gene therapy utilizing these ribozymes 
also are provided. 

Accordingly, in one aspect the present invention ribozymes having the 
5 ability to inhibit a cyclin or cell-cycle dependent kinase, with the proviso that said cell- 
cycle dependent kinase is not CDK1, PCNA or Cyclin Bl. Particularly preferred 
cyclins or cell-cycle dependent kinases include CDK4, CDK2, and Cyclin D. 
Preferably, the ribozyme is a hammerhead or hairpin ribozyme, representative examples 
of which recognize the target site sequences set forth below, and in the Examples. 

10 Representative recognition sites are provided in Sequence I.D. Nos. 1 - 41 19 and 4125 
— 4377. In preferred embodiments, the present invention also provides nucleic acid 
molecule encoding such ribozymes; further preferably, the nucleic acid is DNA or 
cDNA. Even further preferably, the nucleic acid molecule is under the control of a 
promoter to transcribe the nucleic acid. 

15 In another aspect, the present invention provides host cells containing the 

ribozymes described herein, vectors comprising the nucleic acid encoding the 
ribozymes described herein, and host cells comprising such a vector. Preferably, the 
vector is a plasmid, a virus, retrotransposon, a cosmid or a retrovirus. In one 
embodiment where the vector is a retroviral vector, the nucleic acid molecule encoding 

20 the ribozyme under the control of a promoter, which is preferably a pol III promoter, 
further preferably a human tRNA Val promoter or an adenovirus VA1 promoter, is 
inserted between the 5' and 3' long terminal repeat sequences of the retrovirus. 

The present invention also provides a host cell stably transformed with 
such a retroviral vector. Preferably, the host cell is a murine or a human cell. 

25 In a further aspect, the present invention provides methods for producing 

a ribozyme, the ribozyme being able to treat or prevent restenosis, which method 
comprises providing a nucleic acid molecule (e.g., DNA) encoding the ribozyme under 
the transcriptional control of a promoter, and transcribing the nucleic acid molecule to 
produce the ribozyme. Preferably, the method further comprises purifying the ribozyme 

30 produced. The ribozyme may be produced in vitro, in vivo or ex vivo. 
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In yet another aspect, the present invention provides methods of treating 
or preventing restenosis, which method comprises introducing into the cell an effective 
amount of the ribozymes described herein. In one embodiment, such methods comprise 
introducing into the cell an effective amount of DN A encoding a ribozyme as described 
5 herein and transcribing the DNA to produce the ribozyme. Preferably, the cell is a 
human cell. 

In still a further aspect, the present invention provides methods of 
treating or preventing restenosis are provided, which methods comprise introducing into 
the cell an effective amount of a nucleic acid molecule (e.g., DNA) encoding a 

10 ribozyme as described herein and transcribing the DNA to produce the ribozyme. 
Preferably, the cell is a human cell. 

In preferred embodiments, the methods further comprise administering 
the cell transduced with a retroviral vector to a mammal of the same species as that 
from which the transduced cell was obtained. In other preferred embodiments, the cell 

1 5 transduced with the retroviral vector has been obtained from the mammal receiving the 
transduced cell. 

These and other aspects of the present invention will become evident 
upon reference to the following detailed description and attached drawings. In addition, 
various references are set forth herein that describe in more detail certain procedures or 
20 compositions (e.g. y plasmids, etc.), and are therefore incorporated by reference in their 
entirety as if each were individually noted for incorporation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a schematic illustration of which shows the general structure 
of a chimeric DNA/RNA ribozyme (SEQ ID NOs: 4385 and 4386). 
25 Figure 2 is a photograph of a gel which shows the stability of chimeric 

ribozymes PN30003, 30004, and 30005 in human vascular smooth muscle cell lysate. 

Figure 3 is a photograph of a gel which shows the stability of chimeric 
ribozymes PN30003 and 30005 in serum. 

Figure 4 is a schematic illustration of vector pLNT-Rz. 
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Figure 5 is a schematic illustration of a representative hairpin ribozyme 
(SEQ ID NOs: 4387 and 4388). 

Figure 6 is a graph which illustrates the effects of ribozymes on a 
balloon injured rat carotid artery. 
5 Figure 7 is a graph which illustrates the effects of ribozymes on a 

balloon injured rat carotid artery. 

DETAILED DESCRIPTION OF THE INVENTION 

Definitions 

Prior to setting forth the invention, it may be helpful to an understanding 
10 thereof to first set forth definitions of certain terms that will be used hereinafter. 

" Ribozyme " refers to a nucleic acid molecule which is capable of 
cleaving a specific nucleic acid sequence. Ribozymes may be composed of RNA, 
DNA, nucleic acid analogues (e.g. , phosphorothioates), or any combination of these 
(e.g., DNA/RNA chimerics). Within particularly preferred embodiments, a ribozyme 
15 should be understood to refer to RNA molecules that contain anti-sense sequences for 
specific recognition, and an RNA-cleaving enzymatic activity. 

" Ribozyme gene " refers to a nucleic acid molecule (e.g., DNA) 
consisting of the ribozyme sequence which, when transcribed into RNA, will yield the 
ribozyme. 

20 " Vector " refers to an assembly which is capable of expressing a 

ribozyme of interest. The vector may be composed of either deoxyribonucleic acids 
("DNA") or ribonucleic acids ("RNA"). Optionally, the vector may include a 
polyadenylation sequence, one or more restriction sites, as well as one or more 
selectable markers such as neomycin phosphotransferase, hygromycin 

25 phosphotransferase or puromycin-N-acetyl-transferase. Additionally, depending on the 
host cell chosen and the vector employed, other genetic elements such as an origin of 
replication, additional nucleic acid restriction sites, enhancers, sequences conferring 
inducibility of transcription, and selectable markers, may also be incorporated into the 
vectors described herein. 
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'' Nucleic acid " or " nucleic acid molecule " refers to any of 
deoxyribonucleic acid (DNA), ribonucleic acid (RNA), oligonucleotides, fragments 
generated by the polymerase chain reaction (PCR), and fragments generated by any of 
ligation, scission, endonuclease action, and exonuclease action. Nucleic acids can be 
5 composed of monomers that are naturally-occurring nucleotides (such as 
deoxyribonucleotides and ribonucleotides), or analogs of naturally-occurring 
nucleotides (e.g., a-enantiomeric forms of naturally-occurring nucleotides), or a 
combination of both. Modified nucleotides can have modifications in sugar moieties 
and/or in pyrimidine or purine base moieties. Sugar modifications include, for example, 

10 replacement of one or more hydroxyl groups with halogens, alkyl groups, amines, and 
azido groups, or sugars can be functionalized as ethers or esters. Moreover, the entire 
sugar moiety can be replaced with sterically and electronically similar structures, such 
as aza-sugars and carbocyclic sugar analogs. Examples of modifications in a base 
moiety include alkylated purines and pyrimidines, acylated purines or pyrimidines, or 

15 other well-known heterocyclic substitutes. Nucleic acid monomers can be linked by 
phosphodiester bonds or analogs of such linkages. Analogs of phosphodiester linkages 
include phosphorothioate, phosphorodithioate, phosphoroselenoate, 

phosphorodiselenoate, phosphoroanilothioate, phosphoranilidate, phosphoramidate, and 
the like. The term "nucleic acid" also includes so-called "peptide nucleic acids," which 

20 comprise naturally-occurring or modified nucleic acid bases attached to a polyamide 
backbone. Nucleic acids can be either single stranded or double stranded. 

" Isolated nucleic acid molecule " is a nucleic acid molecule that is not 
integrated in the genomic DNA of an organism. For example, a DNA molecule that 
encodes a gene that has been separated from the genomic DNA of a eukaryotic cell is an 

25 isolated DNA molecule. Another example of an isolated nucleic acid molecule is a 
chemically-synthesized nucleic acid molecule that is not integrated in the genome of an 
organism. 

" Promoter " is a nucleotide sequence that directs the transcription of a 
structural gene. Typically, a promoter is located in the 5' region of a gene, proximal to 
30 the transcriptional start site of a structural gene. If a promoter is an inducible promoter, 
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then the rate of transcription increases in response to an inducing agent. In contrast, the 
rate of transcription is not regulated by an inducing agent if the promoter is a 
constitutive promoter. 

Restenosis is a major clinical problem and as the result of a need for 
5 repeat hospitalization, repeat angioplasty or bypass surgery, restenosis costs the nation's 
health care system in excess of $1 billion per year. Restenosis is believed to comprise 
three important components. First, myointimal proliferation of vascular smooth muscle 
cells and the subsequent deposition of ECM results in a fibrocellular mass which can 
encroach upon the vascular lumen. Second, following acute angioplasty, there may be 
10 significant elastic recoil of the artery which contributes to a late loss of luminal 
dimension. Finally, platelets and thrombus adherent to the vascular wall may, over 
time, organize into a fibrocellular mass. 

As discussed in more detail below, by interfering with cell-cycle control 
of cells which might otherwise proliferate following vascular injury, restenosis can be 
15 effectively treated and/or prevented. This invention accomplishes such by providing 
ribozymes and methods of using ribozymes that directly block cell cycle control 
following vascular injury. Representative examples of suitable ribozyme targets 
include cdkl ribozyme binding sites (SEQ ID NOS: 1-149); cdk2 ribozyme binding 
sites (SEQ ID NOS: 150-3010); cdk3 ribozyme binding sites (SEQ ID NOS: 302-405); 
20 cdk4 ribozyme binding sites (SEQ ID NOS: 406-526); cdk6 ribozyme binding sites 
(SEQ ID NOS: 527-665); cdk7 ribozyme binding sites (SEQ ID NOS: 666-866); cdk8 
ribozyme binding sites (SEQ ID NOS: 867-1112); cdk-we-hu ribozyme binding sites 
(SEQ ID NOS: 1113-1408); cyclin A2 ribozyme binding sites (SEQ ID NOS: 1409- 
1614); cyclin C ribozyme binding sites (SEQ ID NOS: 1615-1819); cyclin Dl ribozyme 
25 binding sites (SEQ ID NOS: 1820-1889); cyclin D2 ribozyme binding sites (SEQ ID 
NOS: 1890-1975); cyclin D3 ribozyme binding sites (SEQ ID NOS: 1976-2053); cyclin 
E ribozyme binding sites (SEQ ID NOS: 2054-2318); cyclin F ribozyme binding sites 
(SEQ ID NOS: 2319-2561); cyclin Gl ribozyme binding sites (SEQ ID NOS: 2562- 
2787); cyclin H ribozyme binding sites (SEQ ID NOS: 2788-2964); cyclin Al ribozyme 
30 binding sites (SEQ ID NOS: 2965-3257); cyclin Bl ribozyme binding sites (SEQ ID 
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NOS: 3258-3478); cdc25 hs ribozyme binding sites (SEQ ID NOS: 3479-3854); PCBA 
HH ribozyme binding sites (SEQ ID NOS: 3855-41 15); and chimeric hairpin 
ribozymes: SEQ ID NOS: 4116-4119). 

5 Ribozymes 

As noted above, the present invention provides ribozymes having the 
ability to cleave or otherwise inhibit nucleic acid molecules which are either directly, or 
indirectly (e.g., they encode proteins) involved in cell-cycle control (e.g. recognition 
sites of Sequence LD. Nos. 1 - 4119 and 4125 - 4377. Several different types of 

10 ribozymes may be constructed for use within the present invention, including for 
example, hammerhead ribozymes (Rossi, JJ. etal., Pharmac. Ther. 50:245-254, 1991) 
(Forster and Symons, Cell 45:211-220, 1987; Haseloff and Gerlach, Nature 328:596- 
600, 1988; Walbot and Bruening, Nature 334:196, 1988; Haseloff and Gerlach, Nature 
334:585, 1988; Haseloff et ah, U.S. Patent No. 5,254,678), hairpin ribozymes (Hampel 

15 etal., Nucl Acids Res. 75:299-304, 1990, and U.S. Patent No. 5,254,678), hepatitis 
delta virus ribozymes (Perrotta and Been, Biochem. 37:16, 1992), Group I intron 
ribozymes (Cech et ah, U.S. Patent No. 4,987,071) and RNase P ribozymes (Takada et 
ah, Cell 55:849, 1983); (see also, WO 95/29241, entitled "Ribozymes with Product 
Ejection by Strand Displacement"; and WO 95/31551, entitled "Novel Enzymatic RNA 

20 Molecules." 

Cech etal. (U.S. Patent No. 4,987,071, issued January 22, 1991) has 
disclosed the preparation and use of ribozymes which are based on the properties of the 
Tetrahymena ribosomal RNA self-splicing reaction. These ribozymes require an eight 
base pair target site and free guanosine (or guanosine derivatives). A temperature 

25 optimum of 50°C is reported for the endoribonuclease activity. The fragments that arise 
from cleavage contain 5'-phosphate and 3'-hydroxyl groups and a free guanosine 
nucleotide added to the 5'-end of the cleaved RNA. 

In contrast to the ribozymes of Cech et ah, particularly preferred 
ribozymes of the present invention hybridize efficiently to target sequences at 

30 physiological temperatures, making them suitable for use in vivo, and not merely as 
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research tools (see column 15, lines 18 to 42, of Cech et al., U.S. Patent No. 4,987,071). 
Thus, particularly preferred ribozymes for use within the present invention include 
hairpin ribozymes (for example, as described by Hampel et al., European Patent 
Publication No. 0 360 257, published March 26, 1990) and hammerhead ribozymes. 
5 Briefly, the sequence requirement for the hairpin ribozyme is any RNA sequence 
consisting of NNNBN*GUC(N) X (Sequence ID Nos. 4120-4124) (where x is any 
number from 6 to 10, N*G is the cleavage site, B is any of G, C, or U, and N is any of 
G, U, C, or A). Representative examples of recognition or target sequences for hairpin 
ribozymes are set forth below in the Examples. Additionally, the backbone or common 

10 region of the hairpin ribozyme can be designed using the nucleotide sequence of the 
native hairpin ribozyme (Hampel et al., NucL Acids Res. 75:299-304, 1990) or it can be 
modified to include a "tetraloop" structure that increases stability and catalytic activity 
(see Example 2; see also Yu et al., Virology 20(5:381-386, 1995; Cheong et al., Nature 
346:680-682, 1990; Anderson et al., NucL Acids Res. 22:1096-1 100, 1994). 

15 The sequence requirement at the cleavage site for the hammerhead 

ribozyme is any RNA sequence consisting of NUH (where N is any of G, U, C, or A 
and H represents C, U, or A) can be targeted. Accordingly, the same target within the 
hairpin leader sequence, GUC, is useful for the hammerhead ribozyme. The additional 
nucleotides of the hammerhead ribozyme or hairpin ribozyme is determined by the 

20 target flanking nucleotides and the hammerhead consensus sequence (see Ruffner et al., 
Biochemistry 2P:10695-10702, 1990). This information, along with the sequences and 
disclosure provided herein, enables the production of hairpin ribozymes of this 
invention. 

The ribozymes of this invention, as well as DNA encoding such 
25 ribozymes and other suitable nucleic acid molecules, described in more detail below, 
can be chemically synthesized using methods well known in the art for the synthesis of 
nucleic acid molecules (see e.g., Heidenreich et ah, J. FASEB 70(l):90-6, 1993; Sproat, 
Curr. Opin. Biotechnol. ¥(l):20-28, 1993). Alternatively, commercial suppliers such as 
Promega, Madison, Wis., USA, provide a series of protocols suitable for the production 
30 of nucleic acid molecules such as ribozymes. 
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Within one aspect of the present invention, ribozymes are prepared from 
a DNA molecule or other nucleic acid molecule (which, upon transcription, yields an 
RNA molecule) operably linked to an RNA polymerase promoter, e.g., the promoter for 
T7 RNA polymerase or SP6 RNA polymerase. Accordingly, also provided by this 
5 invention are nucleic acid molecules, e.g., DNA or cDNA, coding for the ribozymes of 
this invention. When the vector also contains an RNA polymerase promoter operably 
linked to the DNA molecule, the ribozyme can be produced in vitro upon incubation 
with the RNA polymerase and appropriate nucleotides. In a separate embodiment, the 
DNA may be inserted into an expression cassette, such as described in Gotten and 
10 Birnstiel, EMBO J. S(12):3861-3866, 1989, and in Hempel et aL, Biochemistry 
25:4929-4933, 1989. A more detailed discussion of molecular biology methodology is 
disclosed in Sambrook et aL, Molecular Cloning: A Laboratory Manual, Cold Spring 
Harbor Press, 1989. 

During synthesis, the ribozyme can be modified by ligation to a DNA 
15 molecule having the ability to stabilize the ribozyme and make it resistant to RNase 
(Rossi et al., Pharmac. Ther. 50:245-254, 1991). Alternatively, the ribozyme can be 
modified to a phosphothio-analog for use in liposome delivery systems. This 
modification also renders the ribozyme resistant to endonuclease activity. 

20 Vectors 

Use of ribozymes to treat restenosis involves introduction of functional 
ribozyme to the infected cell of interest. This can be accomplished by either 
synthesizing functional ribozyme in vitro prior to delivery, or, by delivery of DNA 
capable of driving ribozyme synthesis in vivo. 

25 More specifically, within other aspects of the invention the ribozyme 

gene may be constructed within a vector which is suitable for introduction to a host cell 
{e.g., prokaryotic or eukaryotic cells in culture or in the cells of an organism). 
Appropriate prokaryotic and eukaryotic cells can be transfected with an appropriate 
transfer vector containing the nucleic acid molecule encoding a ribozyme of this 

30 invention. 
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To produce the ribozymes with a vector in vivo, nucleotide sequences 
coding for ribozymes are preferably placed under the control of a eukaryotic promoter 
such as pol III (e.g., tRNA or VA-1 from adenovirus), CMV, SV40 late, or SV40 early 
promoters. Within certain embodiments, the promoter may be a tissue or cell-specific 
5 promoter. Ribozymes may thus be produced directly from the transfer vector in vivo. 

A wide variety of vectors may be utilized within the context of the 
present invention, including for example, plasmids, viruses, retrotransposons and 
cosmids. Representative examples include adenoviral vectors (e.g., WO 94/26914, WO 
93/9191; Yei et al., Gene Therapy 7:192-200, 1994; Kolls et ah, PNAS 97( 1 ):2 1 5-2 1 9, 

10 1994; Kass-Eisler et al., PNAS 90(24): 1 1498-502, 1993; Guzman et ah, Circulation 
SS(6):2838-48, 1993; Guzman et al., Cir. Res. 73(6): 1202-1207, 1993; Zabner et al, 
Cell 7J(2):207-216, 1993; Li et al., Hum Gene Ther. 4(4):403-409, 1993; Caillaud et 
ah, Eur. J. NeuroscL J( 10): 1287-1291, 1993), adeno-associated type 1 ("AAV-1 ") or 
adeno-associated type 2 ("AAV-2") vectors (see WO 95/13365; Flotte et al., PNAS 

15 90(22):10613-10617, 1993), hepatitis delta vectors, live, attenuated delta viruses and 
herpes viral vectors (e.g., U.S. Patent No. 5,288,641), as well as vectors which are 
disclosed within U.S. Patent No. 5,166,320. Other representative vectors include 
retroviral vectors (e.g., EP 0 415 731; WO 90/07936; WO 91/02805; WO 94/03622; 
WO 93/25698; WO 93/25234; U.S. Patent No. 5,219,740; WO 93/11230; WO 

20 93/10218 ). General methods of using such vectors in gene therapy are well known in 
the art, see, for example, Larrick, J.W. and Burck, K.L., Gene Therapy: Application of 
Molecular Biology, Elsevier Science Publishing Co., Inc., New York, New York, 1991 
and Kreigler, M., Gene Transfer and Expression: A Laboratory Manual, 
W.H. Freeman and Company, New York, 1990. 

25 Further provided by this invention are vectors having more than one 

nucleic acid molecule encoding a ribozyme of this invention, each molecule under the 
control of a separate eukaryotic promoter (or, an Internal Ribosome Entry Site or 
"IRES") or alternatively, under the control of single eukaryotic promoter. 
Representative examples of other nucleic acid molecules which may be delivered by the 

30 vectors of the present invention include therapeutic molecules such as interferon (e.g., 
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alpha, beta or gamma), as well as a wide variety of other cytokines or growth factors, 
and facilitators which assist or aid ribozymes in cleaving a target sequence by 
unwinding or otherwise limiting secondary folding which might otherwise inhibit the 
ribozyme (see Example 4). These vectors provide the advantage of providing multi- 
5 functional therapy against Restenosis, preferably with the various therapies working 
together in synergy. 

Host prokaryotic and eukaryotic cells stably harboring the vectors 
described above also are provided by this invention. Suitable host cells include 
bacterial cells, rat cells, mouse cells, and human cells. 

10 

Delivery 

Within certain aspects of the invention, ribozyme molecules, or nucleic 
acid molecules which encode the ribozyme, may be introduced into a host cell utilizing 
a vehicle, or by various physical methods. Representative examples of such methods 

15 include transformation using calcium phosphate precipitation (Dubensky et al. ? PNAS 
57:7529-7533, 1984), direct microinjection of such nucleic acid molecules into intact 
target cells (Acsadi et al., Nature 552:815-818, 1991), and electroporation whereby 
cells suspended in a conducting solution are subjected to an intense electric field in 
order to transiently polarize the membrane, allowing entry of the nucleic acid 

20 molecules. Other procedures include the use of nucleic acid molecules linked to an 
inactive adenovirus (Cotton et al., PNAS 89:6094, 1990), lipofection (Feigner et al., 
Proc. Natl. Acad ScL USA £4:7413-7417, 1989), microprojectile bombardment 
(Williams et al., PNAS 55:2726-2730, 1991), polycation compounds such as polylysine, 
receptor specific ligands, liposomes entrapping the nucleic acid molecules, spheroplast 

25 fusion whereby E. coli containing the nucleic acid molecules are stripped of their outer 
cell walls and fused to animal cells using polyethylene glycol, viral transduction, (Cline 
et al., Pharmac. Ther. 29:69, 1985; and Friedmann et al., Science 244:1275, 1989), and 
DNA ligand (Wu et al, J. of Biol Chem. 264:16985-16987, 1989). In one embodiment, 
the ribozyme is introduced into the host cell using a liposome. 
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Within further embodiments of the invention, additional therapeutic 
molecules (e.g., interferon) or facilitators may be delivered utilizing the methods 
described herein. Such delivery may be either simultaneous to, or before or after the 
delivery of aribozyme or vector expressing ribozymes. 

5 

Pharmaceutical Compositions 
As noted above, pharmaceutical compositions (or "medicaments") also 
are provided by this invention. These compositions contain any of the above described 
ribozymes, DNA molecules, vectors or host cells, along with a pharmaceutical* or 
10 physiologically acceptable carrier, excipient, or, diluent. Generally, such carriers 
should be nontoxic to recipients at the dosages and concentrations employed. 
Ordinarily, the preparation of such compositions entails combining the therapeutic 
agent with buffers, antioxidants such as ascorbic acid, low molecular weight (less than 
about 10 residues) polypeptides, proteins, amino acids, carbohydrates including 
15 glucose, sucrose or dextrins, chelating agents such as EDTA, glutathione and other 
stabilizers and excipients. Neutral buffered saline or saline mixed with nonspecific 
serum albumin are exemplary appropriate diluents. Particularly preferred earners 
include cholesterols such as DOTAP:cholesterol. 

Pharmaceutical compositions of the present invention may also be 

t»-n or exnress (eg if a vector), one or more additional therapeutic 
20 prepared to contain, or express (e.g., a >■> 

molecules (e.g., interferon) or facilitators. 

In addition, the pharmaceutical compositions of the present invention 
may be prepared for administration by a variety of different routes, including for 
example, intravenously (e.g., mto a vein by balloon catheter), or [on the outside of the 
25 vein]. In addition, pharmaceutical compositions of the present invention may be placed 
within containers, along with packaging material which provides instructions regarding 
the use of such pharmaceutical compositions. Generally, such instructions will include 
a tangible expression describing the reagent concentration, as well as within certain 
embodiments, relative amounts of excipient ingredients or diluents (e.g.. water, saline or 
30 PBS) which may be necessary to reconstitute the pharmaceutical composition 
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Pharmaceutical compositions are useful for both diagnostic or 
therapeutic purposes. 

Therapeutic Methods 
5 Methods of interfering with or preventing restenosis are also provided by 

this invention. More specifically, within one aspect of the present invention restenosis 
may be treated or prevented by administering to a warm-blooded animal (e.g., a human) 
a therapeutically effective amount of ribozyme, and/or, nucleic acid molecule or vector 
which encodes the ribozyme. Generally, such methods may be utilized to treat 

10 restenosis in vascular tissue; however, other tissues where stenosis is a problem may 
similarly be treated. 

Such methods require contacting desired cells with an effective amount 
of ribozyme of this invention or, alternatively, by transducing the cell with an effective 
amount of vector having a nucleic acid molecule encoding the ribozyme. A suitable 

15 "therapeutically effective amount" will depend on the nature and extent of diseased 
tissue being treated, or, if a medical procedure is contemplated in which restenosis can 
be expected, prevented. Such "therapeutically effective amounts" can be readily 
determined by those of skill in the art using well known methodology, and suitable 
animal models (e.g. a rat or porcine model), or, based upon clinical trials. As utilized 

20 herein, a patient is deemed "treated" if restenosis is reversed or inhibited within a 
patient in a quantifiable manner. Similarly, a patient restenosis is deemed "prevented" 
if the likelihood of, or, occurrence of restenosis due to either disease or a medical or 
surgical intervention (e.g., balloon angioplasty, or, delivery of stent) decreases in a 
statistically significant manner. 

25 When exogenously delivering the ribozyme, the RNA molecule can be 

embedded within a stable RNA molecule or in another form of protective environment, 
such as a liposome. Alternatively, the RNA can be embedded within RNase-resistant 
DNA counterparts. Cellular uptake of the exogenous ribozyme can be enhanced by 
attaching chemical groups to the DNA ends, such as cholesteryl moieties (Letsinger 

30 et al., P.N.A.S., U.S.A., 1989). 
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In another aspect of the invention, the target cell is transduced under 
conditions favoring insertion of the vector into the target cell and stable expression of 
the nucleic acid encoding the ribozyme. The target cell can include but is not limited to 
vascular smooth muscle cells. 
5 Ribozymes, ribozyme genes, and vectors encoding such genes may 

readily be delivered to a desired site by a variety of methods, including for example, by 
balloon catheter, by stent, or by microinjection (see, e.g., U.S. Patent Nos. 5,840,064, 
5,836,905 and 5,833,659). Further, the ribozyme, gene, or vector may be delivered 
transluminally, within the smooth muscle cells of the lumen, or exoluminally. In 
10 addition, the ribozyme, ribozyme gene or vector may be readily incorporated into a 
biodegradable polymer, sphere, pleuroinc gel, or the like to aid incorporation into cells. 

The following examples are offered by way of illustration, and not by 
way of limitation. 
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EXAMPLES 

EXAMPLE 1 
Criteria for Ribozyme Site Selection 

A. Selection of Sites for Hairpin Ribozymes 
5 Hairpin ribozymes suitable for use within the present invention 

preferably recognize the following sequence of RNA: NNNB NGUC NNNNNNNN 
(SEQ ID NO:4122) wherein the ribozyme is constructed so as to be complementary to 
the underlined sequences, and wherein B is C, G or U. The sequence GUC must be 
conserved for all hairpin ribozymes described below. Other nucleotides ("N" as 
10 underlined above) preferably have a high degree of sequence conservation in order to 
limit the need for multiple ribozymes against the same target site. Representative GUC 
hairpin ribozyme recognition sites for various genes are provided below in Tables 1-4. 



Table 1 

Hairpin Ribozyme Recognition Sites for cdc 2 kinase 



NUCL. POS. 


SEQUENCE (5 ' to 3 • ) 


I . D. No . 


175 


ACTTCGTCATCCAAAT 


4125 


189 


ATATAGTCAGTCTTCA 


4126 


193 


AGTCAGTCTTCAGGAT 


4127 


289 


TCCTGGTCAGTACATG 


4128 


355 


GTTTTGTCACTCTAGA 


4129 


530 


CTGGGGTCAGCTCGTT 


4130 
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Table 2 

Hairpin Ribozyme Recognition Sites for Cyclin Bl 



NUCL. POS . 


SEQUENCE ( 5 ' to 3 • ) 


T . D . No . 


12 


TCCGAGTCACCAGGAA 


4131 


281 


CCAGTGTCTGAGCCAG 


4 132 


427 


CCTGTGTCAGGCTTTC 


4 133 


558 


AAGCAGTCAGAtTAAA 


T -L -J T 


S fi 0 

U \J 


J. OU'J -L 's/VjOVjruiO J. v 




67 8 


TGACTGTrTCCATTAT 


4 1 1 h 

i X 'J 




TTGGTGTCACTGCCAT 


4137 




CTTTGGTCTGGGTCGG 


4138 




TCTGGGTCGGCCTCTA 


4 139 




T ACCTGTCATATACTG 


4140 




ATGTAGTCATGGTAAA 


4141 




TGACTGTCAAGAACAA 


4142 


Table 3 

Hairpin Ribozyme Recognition Sites for PCNA 


UCL. POS. 


SEQUENCE (5' to 3 ' ) 


I . D. No . 




GAGTGGTCGTTGTCTT 


4143 




TCGTTGTCTTTCTAGG 


414 4 


13 


GCCTGGTCCAGGGCTC 


4145 


125 


GACTCGTCCCACGTCT 


4146 


158 


CTGCGGTCTGAGGGCT 


4147 




AAATTGTCACAGACAA 


4148 


867 


TTTCTGTCACCAAATT 


4149 




ATCTGGTCTAGTTAAC 


4150 




TTTTTGTCTCTTAGAA 


4151 




AAAGGGTCTTGACTCT 


4152 
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Table 4 



Hairpin Ribozyme Recognition Sites for Lysyl Oxidase 



IN ULL . ir\JZ>. 




1 . U . NO . 


22 S 


CCGCCGTCCCTGGTGC 


4 X J o 


333 


CTGGAGTCACCGCTGG 


4154 


364 


CGCCCGTCACTGGTTC 


4155 


631 


GTACGGTCTCCCAGAC 


4156 


671 


CAGGCGTCCACGTACG 


4157 


730 


AAACTGTCTGGCCAGT 


4158 


970 


TTTCTGTCTTGAAGAC 


4159 



B. Selection of Cleavage Sites for Hammerhead Ribozymes 

Hammerhead ribozymes suitable for use within the present invention 
5 preferably recognize the sequence NUH, wherein N is any of G, U, C, or A and H is C, 
U, or A. Representative hammerhead target sites include: 

Table 5 



Hammerhead Ribozyme Recognition Sites for cdc 2 kinase 



NUCL. POS. 


SEQUENCE (5' to 3' ) 


I . D. No. 


81 


TACAGGTCAAGTGGTA 


4160 


159 


AAATTTCTCTATTAAAG 


4161 


195 


AGTCAGTCTTCAGGAT 


4162 


532 


CTGGGGTCAGCTCGTT 


4163 




CGCGGAATAATAAGCCGG 


4164 




GGAATAATAAGCCGGGAT 


4165 




GCCGGGATCTACCATACC 


4166 




CGGGATCTACCATACCAT 


4167 




TCTACCATACCATTGACT 


4168 




CATACCATTGACTAACTA 


4169 




CATTGACTAACTATGGAA 


4170 




GACTAACTATGGAAGATT 


4171 
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NUCL. POS . 


SEQUENCE {5- to 3' ) 


I . D . No . 




TGGAAGATTATACCAAAA 


4172 




GG AAG ATT AT AC CAAAAT 


4173 




AAGATTATACCAAAATAG 


4174 




ACCAAAATAGAGAAAATT 


4175 




GAGAAAATTGGAGAAGGT 


4176 




GAGAAGGTACCTATGGAG 


4177 




AGGTACCTATGGAGTTGTG 


4178 




TATGGAGTTGTGTATAAG 


4179 




AGTTGTGTATAAGGGTAG 


4180 




TTGTGTATAAGGGTAGAC 


4181 




ATAAGGGTAGACACAAAA 


4182 




ACAAAACTACAGGTCAAG 


4183 






4184 




CAAGTGGTAGCCATGAAA 


4185 




AAAAAAATCAGACTAGAA 


4186 




ATCAGACTAGAAAGTGAA 


4187 




GAAGGGGTTCCTAGTACT 


4188 




AAGGGGTTCCTAGTACTG 


4189 




GGGTTCCTAGTACTGCAA 


4190 




TTCCTAGTACTGCAATTC 


4191 




ACTGCAATTCGGGAAATT 


4192 




CTGCAATTCGGGAAATTT 


4193 




CGGGAAATTTCTCTATTA 


4194 




GGGAAATTTCTCTATTAA 


4195 




GGAAATTTCTCTATTAAA 


4196 




AAATTTCTCTATTAAAGG 


4197 




ATTTCTCTATTAAAGGAA 


4198 




TTCTCTATTAAAGGAACT 


4199 




TCTCTATTAAAGGAACTT 


4200 




AAGGAACTTCGTCATCCA 


4201 




AGGAACTTCGTCATCCAA 


4202 




AACTTCGTCATCCAAATA 


4203 
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NUCL. POS. 


SEQUENCE (5 ' to 3') 


I . D. No. 




TTCGTCATCCAAATATAG 


4204 




ATCCAAATATAGTCAGTC 


4205 




CCAAATATAGTCAGTCTT 


4206 




AATATAGTCAGTCTTCAG 


4207 




TAGTCAGTCTTCAGGATG 


4208 




GTCAGTCTTCAGGATGTG 


4209 




TCAGTCTTCAGGATGTGC 


4210 




GATGTGCTTATGCAGGATT 


4211 




ATGTGCTTATGCAGGATTC 


4212 




TGCAGGATTCCAGGTTAT 


4213 




GCAGGATTCCAGGTTATA 


4214 




TTCCAGGTTATATCTCAT 


4215 




TCCAGGTTATATCTCATC 


4216 




CAGGTTATATCTCATCTT 


4217 




GGTTATATCTCATCTTTG 


4218 




TTATATCTCATCTTTGAG 


4219 




TATCTCATCTTTGAGTTT 


4220 




TCTCATCTTTGAGTTTCT 


4221 




CTCATCTTTGAGTTTCTT 


4222 




CTTTGAGTTTCTTTCCAT 


4223 




TTTGAGTTTCTTTCCATG 


4224 




TTGAGTTTCTTTCCATGG 


4225 




GAGTTTCTTTCCATGGAT 


4226 




AGTTTCTTTCCATGGATC 


4227 




CCATGGATCTGAAGAAAT 


4228 




GAAGAAATACTTGGATTC 


4229 




GAAATACTTGGATTCTAT 


4230 




ACTTGGATTCTATCCCTC 


4231 




CTTGGATTCTATCCCTCC 


4232 




TGGATTCTATCCCTCCTG 


4233 




GATTCTATCCCTCCTGGT 


4234 




CTATCCCTCCTGGTCAGT 


4235 
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NUCL. POS . 


SEQUENCE (5 ■ to 3 * ) 


I . D . No. 




CTCCTGGTCAGTACATGG 


4236 




T GGT C AGT AC AT GG ATT C 


4237 




ACATGGATTCTTCACTTG 


4238 




CATGGATTCTTCACTTGT 


4239 




TGGATTCTTCACTTGTTA 


424 0 




GGATTCTTCACTTGTTAA 


4241 




TCTTCACTTGTTAAGAGT 


4242 




TCACTTGTTAAGAGTTAT 


4243 




CACTTGTTAAGAGTTATT 


4244 




TTAAGAGTTATTTATACC 


4245 




TAAGAGTTATTTATACCA 


424 6 




AGAGTTATTTATACCAAA 


4247 




G A G T T AT T T AT A.C C A A AT 


424 3 




AGTTATTTATACCAAATC 


424 9 




TTATTTATACCAAATCCT 


4250 




CAAATCCTACAGGGGATT 


4251 




CAGGGGATTGTGTTTTGT 


4252 




GATTGTGTTTTGTCACTC 


4253 




ATTGTGTTTTGTCACTCT 


4254 




TTGTGTTTTGTCACTCTA 


4255 




TGTTTTGTCACTCTAGAA 


4256 




TTGTCACTCTAGAAGAGT 


4257 




GTCACTCTAGAAGAGTTC 


4258 




AGAAGAGTTCTTCACAGA 


4259 




GAAGAGTTCTTCACAGAG 


4260 




AGAGTTCTTCACAGAGAC 


4261 




CAGAGACTTAAAACCTCA 


4262 




AGAGACTTAAAACCTCAA 


4263 




TAAAACCTCAAAATCTCT 


4264 




CTCAAAATCTCTTGATTG 


4265 




CAAAATCTCTTGATTGAT 


4266 




AAATCTCTTGATTGATGA 


4267 



BNSLXICiD <WC 0032 /65A2 I » 



BNS nanfi 22 



WO 00/32765 



PCT7US99/28772 



NUCL. POS. 


SEQUENCE (5' to 3 * } 


I . D . No . 




CTCTTGATTGATGACAAA 


4268 




GGAACAATTAAACTGGCT 


4269 




TGGCTGATTTTGGCCTTG 


4270 




GGCTGATTTTGGCCTTGC 


4271 




GCTGATTTTGGCCTTGCC 


4272 




TTTGGCCTTGCCAGAGCT 


4273 




CCAGAGCTTTTGGAATAC 


4274 




CAGAGCTTTTGGAATACC 


4275 




AGAGCTTTTGGAATACCT 


4276 




TTTGGAATACCTATCAGA 


4277 




GAATACCTATCAGAGTAT 


4278 




ATACCTATCAGAGTATAT 


4279 




AT C AG AGT AT AT AC AC AT 


4280 




CAGAGTATATACACATGA 


4281 




GAGTATATACACATGAGG 


4282 




CATGAGGTAGTAACACTC 


4283 




GAGGTAGTAACACTCTGG 


4284 




ACTCTGGTACAGATCTCC 


4285 




GTACAGATCTCCAGAAGT 


4286 




ACAGATCTCCAGAAGTAT 


4287 




CCAGAAGTATTGCTGGGG 


4288 




AGAAGTATTGCTGGGGTC 


4289 




GCTGGGGTCAGCTCGTTA 


4290 




GGTCAGCTCGTTACTCAA 


4291 




CAGCTCGTTACTCAACTC 


4292 




AGCTCGTTACTCAACTCC 


4293 




TCGTTACTCAACTCCAGT 


4294 




ACTCAACTCCAGTTGACA 


4295 




ACTCCAGTTGACATTTGG 


4296 




GTTGACATTTGGAGTATA 


4297 




TTGACATTTGGAGTATAG 


4298 




TTTGGAGTATAGGCACCA 


4299 
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NUCL. POS . 


SEQUENCE (5 * to 3 1 ) 


I . D . No . 




TGGAGTATAGGCACCATA 


4300 




GGC ACC AT ATTTGCTGAA 


4 301 




CACCATATTTGCTGAACT 


4 302 




ACCATATTTGCTGAACTA 


4 303 




GCTGAACTAGCAACTAAG 


4304 




TAGCAACTAAGAAACCAT 


4305 




GAAACCATTTTCCATGGG 


4 30 6 




AAACCATTTTC CATGGGG 


4 307 




AACCATTTTCCATGGGGA 


4308 




AC CAT TTTC CATGGGG AT 


4 30 9 




ATGGGGATTCAGAAATTG 


4310 




TGGGG AT TC AG AAATTG A 


4311 




AAA T T G A T C AA C T C T T C A 


4 31? 




GATCAACTCTTCAGGATT 


4313 




TCAACTCTTCAGGATTTT 


4314 




TTCAGGATTTTCAGAGCT 


4315 




TCAGGATTTTCAGAGCTT 


4316 




CAGGATTTTCAGAGCTTT 


4317 




AGGATTTTCAGAGCTTTG 


4318 




TCAGAGCTTTGGGCACTC 


4319 




CAGAGCTTTGGGCACTCC 


4320 




TGGGCACTCCCAATAATG 


4321 




CTCCCAATAATGAAGTGT 


4322 




AGTGGAATCTTTACAGGA 


4323 




T GG AATCT TT AC AGG ACT 


4 32 4 




GGAATCTTTACAGGACTA 


4325 




GAATCTTTACAGGACTAT 


4326 




ACAGGACTATAAGAATAC 


4327 




AGGACTATAAGAATACAT 


4328 




ATAAGAATACATTTCCCA 


4329 




GAATACATTTCCCAAATG 


4330 




AATACATTTCCCAAATGG 


4 331 
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NUCL. 90S. 


SEQUENCE (5- to 3* ) 


I . D. No . 




ATACATTTCCCAAATGGA 


4332 




GGAAGCCTAGCATCCCAT 


4333 




CCTAGCATCCCATGTCAA 


4334 




TCCCATGTCAAAAACTTG 


4335 




CAAAAACTTGGATGAAAA 


4336 




AAATGGCTTGGATTTGCT 


4337 




GCTTGGATTTGCTCTCGA 


4338 




CTTGGATTTGCTCTCGAA 


4339 




GATTTGCTCTCGAAAATG 


4340 




TTTGCTCTCGAAAATGTT 


434 1 




GAAAATGTTAATCTATGA 


4342 




AAAATGTTAATCTATGAT 


4343 




ATGTTAATCTATGATCCA 


4344 




GTTAATCTATGATCCAGC 


4345 




TCTATGATCCAGCCAAAC 


434 6 




AAACGAATTTCTGGCAAA 


4347 




AACGAATTTCTGGCAAAA 


4348 




ACGAATTTCTGGCAAAAT 


4349 




CACTGAATCATCCATATT 


4350 




TGAATCATCCATATTTTA 


4351 




TCATCCATATTTTAATGA 


4352 




ATCCATATTTTAATGATT 


4353 




TCCATATTTTAATGATTT 


4354 




CCATATTTTAATGATTTG 


4355 




CATATTTTAATGATTTGG 


4356 




TTAATGATTT GG AC AATC 


4357 




TAATGATTTGGACAATCA 


4358 




TGGACAATCAGATTAAGA 


4359 




GAAGATGTAGCTTTCTGA 


4360 
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Table 6 

Hammerhead Ribozyme Recognition Sites for Cyclin Bl 



NUCL. POS. 


SEQUENCE (5' to 3' ) 


I . D. No . 1 




14 


TCCGAGTCACCAGGAA 


4361 




283 


CCAGTGTCTGAGCCAG 


4362 




429 


CCTGTGTCAGGCTTTC 


4363 




560 


A AG C AGT C AG AC C AAA 


4364 




582 


ACTGGGTCGGGAAGTC 


4365 




680 


TGACTGTCTCCATTAT 


4366 




Table 7 

Hammerhead Ribozyme Recognition Sites for PCNA 




NUCL. POS-_ 


j SEQUENUh 13- co j ; 


1 t n . No . 




20 


GCCTGGTCCAGGGCTC 


4367 


127 


GACTCGTCCCACGTCT 


4368 


160 


CTGCGGTCTGAGGGCT 


4369 


869 


| TTTCTGTCACCAAATT 


4370 



Table 8 

Hammerhead Ribozyme Recognition Sites for Lysyl Oxidase 



NUCL. P O§_ 
227 



335 



366 



633 



673 



73: 



SEQUENCE (5' to 3' ) 



CCGCCGTCCCTGGTGC 
CTGGAGTCACCGCTGG 



CGCCCGTCACTGGTTC 



GTACGGTCTCCCAGAC 



CAGGCGTCCACGTACG 



AAACTGTCTGGCCAGT 



TTTCTGTCTTGAAGAC 



I . D . No , 



4371 



4372 



4373 



4374 



4375 



4376 



4377 
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Table 9 

Further Ribozyme Recognition Sites 



TARGET SITE 


I.D. No. 


cdkl ribozyme binding sites: 


1-149 


cdk2 ribozyme binding sites: 


150-301 


cdk3 ribozyme binding sites: 


302-405 


cdk4 ribozyme binding sites: 


406-526 


cdk6 ribozyme binding sites: 


527-665 


cdk7 ribozyme binding sites: 


666-866 


cdk8 ribozyme binding sites: 


867-1112 


cdk-we-hu ribozyme binding sites: 


1113-1408 


cyclin A2 ribozyme binding sites: 


1409-1614 


cyclin C ribozyme binding sites: 


1615-1819 


cyclin Dl ribozyme binding sites: 


1820-1889 


cyclin D2 ribozyme binding sites: 


1890-1975 


cyclin D3 ribozyme binding sites: 


1976-2053 


cyclin E ribozyme binding sites: 


2054-2318 


cyclin F ribozyme binding sites: 


2319-2561 


cyclin Gl ribozyme binding sites: 


2562-2787 


cyclin H ribozyme binding sites: 


2788-2964 


cyclin Al ribozyme binding sites: 


2965-3257 


cyclin Bl ribozyme binding sites: 


3258-3478 


cdc25 hs ribozyme binding sites: 


3479-3854 


PCBA HH ribozyme binding sites: 


3855-4115 


Example chimeric hairpin ribozymes: 


4116-4119 
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EXAMPLE 2 

Construction of Hairpin Ribozymes 



Two single-stranded DNA oligonucleotides are chemically synthesized 
5 such ,ha. when combined and converted into double-stranded DNA, they contam the 
entire hairpin ribozyme, including nucleotides comp.emen.ary to the targe, sue. In 
add.tion, res.nc.ion enzyme recognition sites may be placed on either end ,o fac.l.tate 
subsequent cloning. More specifically, .he oligonucleotides are hybridized together and 
converted .0 double-stranded DNA us.ng either Klenow DNA polymerase or Taq DNA 
,0 pdymerase. The resulting DNA is cleaved with restriction enzymes Ba m Bl and AM, 
purified and cioned into vectors for u, v»o ascription (pGEM, ProMega. Madrson, 
Wis , or for retrovirus production and mammahan expression (pLNL/MJT backbone,^ 
Represen.a.ive hairpin ribozymes are set forth below (note ,ha, the underhne„ 
sequences indicate the sues whete.n the ribozyme binds the target sequence): 

15 j , ™ (Sequence 1.0. No. 4378) 

5 dC AlJSflAGMa2GACCAGAGAMCACACGTTGTGGTATATTACaGGTA3 

^^^^^ 

fSpnuence I D. No. 4381) 
!5 5^AG£CCTCAAGM£CAGAC^ 3' 

Defective ribozymes for use as controls may be constructed as described 
above, with the excepuon fna. the sequence AAA ,s charrged to a UGC as shown ,n 
30 Figure 2. 
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EXAMPLE 3 
Construction of Hammerhead Rjbozymes 

Chimeric hammerhead ribozymes (i.e., RNA/DNA hybrids) are designed 
5 to have an appropriate NUH sequence for ribozyme cleavage. Ribozymes are 
chemically synthesized with the general structure shown in figure 1 . The binding arms 
bases and stem loop comprise DNA, and the catalytic domain comprises RNA and/or 
2'0 methyl RNA bases. Specific examples of synthetic human hammerhead ribozymes 
targeting PCNA are shown below (DNA bases shown in upper case, RNA bases as 
10 lower case, and 2' O methyl RNA as lower case italics): 

Sequence ID No. 4382: PN30003 PCN1-HH Length: 40 

5* GAGCCCTG cugaugag CAAI I I I I IG cgaaa ACCAGGCGC 3' 

15 Sequence ID No. 4383: PN30004 OptPCNl-ome HH Length: 38 

5' AGCCC ug cuga u g agg CCGTAAGG cc ga a a cc AGGCGC 3' 

Sequence ID No. 4384: PN30005 StabPCNl-ome HH Length: 38 

5' AGCCC ugcu ga u g agg CCGTAAGG cc ga a a cc AGGCGC 3' 

20 

Alteration of the base composition at the stem loop and catalytic domain 
increases the catalytic activity of the chimeric ribozyme as assayed by in vitro cleavage 
(EXAMPLE 5). The substitution of T O methyl bases for RNA bases enhances the 
stability of the chimeric ribozymes in human vascular smooth muscle cell lysate, and in 

25 serum. The assay consists of incubating 10 |ag of ribozyme with 100 \i\ of human 
vascular smooth muscle cell lysate at 37°C for times ranging from 30 seconds to 240 
minutes, then separating the intact ribozyme from degradation products on a 15% 
PAGE, staining with SYBRgreen (Molecular Probes, Eugene, OR), and quantifying by 
phosphorimager analysis (Molecular Dynamics). 

30 By making specific base modifications to the structure of the ribozymes, 

the half-life in cell lysate was increased sequentially from approximately 2.5 hours for 
PN30003, to 3.5 hours for PN30004, and to greater than 10 hours for PN30005 (figure 
2). In serum, the half-life of PN30003 is less than 30 seconds. Specific base 



: DOC ID <WO 0O3-?765A2 I •> 



RNS oane ?9 



PCT/US99/28772 
28 

WO 00/32765 

PM0005 increased the MM* - «™ to *" 4 

modifications to ribozyme PN30005 

- „— , ~ — - — rr;:::'" ™ 

5 as a control with no catalytic activity 
of ribozyme into the cells. 

EXAMPLE 4 

„c Tl0N o F *bo Z v» E Mammalian Expkess.o. V.croas 

fiasmid pMK (Vu e. a,., I*~ ^^1^ m 

■ u „„f, U5 HIV ribozyme drrven by the UUNft 
1993 ), wMch contams the antt-U ftom ^ riboz; , me 

^-^JI^^ are e X c,ed - pOem 

fragment. The harrpin rihozymes d.c ^ ^ The 

ve «or with BamHl and - , mi c o„ta,„s the Mo.one, LTR 

expression of the ribozyme. 

EXAMPLE 5 
IN Vitro Cleavage Assays 



10 



20 



Hahptnorh— ad— ^^^^ 
h vitro assay. Ribozyme and substrate synthests .s ach.ved ^ 
piasmid-independent in vitro transcnptton^ ^ ^ ^ ^ 

are synthesized (Retrogen, San D.ego ^ ^ for ^ vjtr0 

25 se q uencecontigno„ SW ^er,ozy^s^t « « ^ ln 

ascription of anneaied ohgonuCeohdes v.ho ^ 

v,„o cieavage is tested in t«o hour ^ ^ ^ products an^zed 
Me C, 1 ,2 ra Mspe m ,d,ne,,3rC( W e,che,an997,.R 
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by polyacrylamide gel electrophoresis (PAGE) and quantified by phosphorimager 
analysis (Molecular Dynamics). The Michaelis constant (K^ 3 ^) and k 2 are determined 
for each ribozyme by performing single turnover kinetic experiments with ribozyme 
concentrations of 2-4 nM and substrate concentrations ranging from 2-200 nM, with 
5 analysis as above. The K^ pp and k 2 for the ribozymes is estimated for a Hanes plot with 
R2 > 0.90. Catalytic efficiency is calculated as k 2 / K^^. In vitro cleavage data for 
several representative ribozymes targeting specific sites in the CDK4, CDK2, CDC2, 
and cyclin Bl genes is shown in table 10. 

Table 10 

10 Summary of kinetics data for additional hairpin (HP) and 

hammerhead (HH) ribozyme candidates. 





HH k 2 /K Tn app 


HP k 2 /K 1T1 app 


CDK4 






cdk4-4 8.9 


8.33 




cdk4-4,8g6 




7.3 


cdk4-l 7.9 


6.61 










CDC2 






cdc2-6/ 7,8 g7h 


14.4 pig, 31.9 hu 




cdc2-6,8g7h 




6.25 








CDK2 






CDK2-4 /7,9 


27.37 




CDK2-4,7 




10.76 








CYCB1 






CycB 8.8 


9.7 
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EXAMPLE 6 
In Vivo Use of Ribozymes 



a ExperimentM^^ 

All animaiS are treated according .0 .he guidelines of .he American 

5 rhys.o^ogica, Society. Briefly, a »2 Fr fogarty catheter is used to induce vascu.arinjury 
I la, Sprague-Dawley rats (400 to 500 g in weigh.). The ra,s are anes.he,,ed and a 
i:!l ,n reduced i,o .he left common carotid artery viathe externa, caro.id artery, 
cannula ii> ; nf | nt p.rt fngartv catheter 

The common carotid artery is then injure* »y P»»^ "« " 

1 0 groups, as set forth below in Table 1 1 : 

Table 11 



Group 1 


(n=20) 


balloon injury alone^ — 


Group 2 


(n=15) 


^epment _ . 


Group 3 


(n=15) 


of CDC2 kinase 
ribozyme. 


Group 4 




TaTIo^nj^ 


Group 5 


(n=25) 


sequences of nucleotides resembling CDC2 kinase an 
1 ribozymes. — — ; 


Group 6 


(n+12) 


of a combination 

of CDC2 kinase and PCNA ribozymes. 1 



Aft er vessel injury of .he common carotid artery, .he injured segment is 

ribozymes tor aenvciy a r , nmnlpYP . f or 

OOTAPxholestero, (USSM 60/024,386, "Wove, DNA:L,pos„me Complexes f 
creased Systemic Oeiiver, and Oene Expression-, Smyth-Temp.e.on, N e, a,, 
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Lipofectin (US 4,897,355, "Eppstein et. al.), and LT1 (Mirus Corp., Madison WI). 
Briefly, two hundred microliters of a combination of liposome and synthetic ribozyme 
(40 \xg) are incubated in the isolated segment for 15 minutes. After the 15 minute 
incubation, the ligatures are removed. The external carotid artery is ligated and blood 
5 flow is restored in the common carotid and the internal carotid artery. The skin wound 
is then repaired and the animals are transferred to their cages. The animals are then 
euthanized at 2 weeks and artery is harvested. It s perfusion fixed in formalin and sent 
for histopathology. 

The histopathology sections are then subsequently analyzed by 
10 quantitative histology. Using computer facilitated planimetry, the lumen area, area of 
the intima and area of the media are measured and intimal area to medial area ration is 
calculated. All values are expressed as mean ± standard deviation and mean ± standard 
errors of mean. A statistical comparison for each of these parameters is performed 
between all the groups. 

1 5 Results of the quantitative histology are shown in Figures 6 and 7 and 

summarized in Table 12. Briefly, both the cross-sectional area of the intima and the 
ratio of the intimal area to medial area were significantly reduced in the ribozyme 
treated arteries compared with those treated with scrambled-sequence polynucleotides 
or with normal saline. The intimal hyperplasia was inhibited by the CDC-2 kinase 

20 ribozyme, the PCNA ribozyme and their combination. The combination did not seem 
to have any additive effect. 



Table 12 





NO. 




INT 


I/M 












Bl 


14 


MEAN 


13.50 


0.83 






STDEV 


4.47 


0.34 












Bl+NS 


8 


MEAN 


17.74 


1.09 
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g AdditionaLAss^ 

i Tissue Caltut^Pl^^ . - a ; rt 

' • ^^^MC, are .solated from « «*» - — d " 
, d ,0%FBS MI» ™s is a cuantitative colorimemc assay 
DMEM med.um and 10/. FBS. -— — ~ seeded mto 96 wd l 

5 for cel. proration and survival. Ra« SMC s (pas ^ ? ^ ^ 

pl a ,e (1500 censMCl) on. day before — , «•»» * ^ of 

for 4 hours. The dye micr oplate reader at 590 mM. 

the well The OD is measured with micropiaic 
,0 s.pematantdye , rn^ _ ^ „ ^ , 

of cel. P—on - ceU cnltnre as W — - 

companson .0 scrambled seouence treated cells and contro, ce„s. 
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2. Quantification of mRNA 

SMC's (4-8 passage) are seeded into culture dish one day prior to 
treatment. RNA is extracted from the cells after treatment with ribozyme, scrambled 
sequence polynucleotide, 10% FBS or serum free medium for 2 or 6 hours. RT-PCR is 
5 then performed utilizing RNA-PCR kit from Perkin Elmer. An appropriated primer 
sequence for CDC-2 kinase or PCNA is used for analysis. A beta-actin primer is used 
to ensure that the amount of RNA loaded in each well is approximately equal. 

RT-PCR studies using CDC-2 kinase ribozyme show reduction in the 
CDC-2 kinase mRNA at 2 hours and further reduction at 6 hours in comparison to 
10 controls. To ensure that equivalent amount of RNA is loaded in each well, RT-PCR is 
performed using a primer for beta-actin which shows similar levels of beta-actin mRNA 
in each group. 

3. Protein Expression 

15 Three types of protein assays may also be accomplished, including 

a) Western blotting; b) Biosynthetic labeling with 35S labeled methionine followed by 
immunoprecipitation of radiolabeled protein as a measure of newly synthesized target 
protein; and c) Histone HI kinase assay for CDC-2 kinase. The Histone HI kinase 
assay is a functional assay for CDC-2 kinase and measures the amount of p32 labeled 

20 phosphate transferred from ATP to Histone HI. 

From the foregoing, it will be appreciated that, although specific 
embodiments of the invention have been described herein for purposes of illustration, 
various modifications may be made without deviating from the spirit and scope of the 
25 invention. Accordingly, the invention is not limited except as by the appended claims. 
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CLAIMS 

We claim: 

1 . A hairpin or hammerhead ribozyme which cleaves RNA encoding with 
a cyclin or cell-cycle dependent kinase, with the proviso that said cell-cycle dependent kinase 
is not CDK1 , PCNA or Cyclin B 1 . 

2. The ribozyme according to claim 1 wherein said ribozyme cleaves 
either CDK4 or CDK2. 

3. The ribozyme according to claim 1 wherein said ribozyme cleaves 

Cyclin D. 

4. The ribozyme according to claim 1 wherein said ribozyme is composed 
of ribonucleic acids. 

5. The ribozyme according to claim 4 wherein one or more of said 
ribonucleic acids are 2 , -Omethyl ribonucleic acids. 

6. The ribozyme according to claim 1 wherein said ribozyme is composed 
of a mixture of deoxyribonucleic acids and ribonucleic acids. 

7. The ribozyme according to claim 1 wherein said ribozyme is composed 
of nucleic acids having phosphothioate linkages. 

8. A nucleic acid molecule encoding the ribozyme of claim 1 . 

9. The nucleic acid molecule of claim 8, wherein the nucleic acid is DNA 

or cDNA. 
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10. The nucleic acid molecule of claim 8, under the control of a promoter 
to transcribe the nucleic acid. 

1 1 A host cell comprising the ribozyme of claim 1 . 

12. A vector comprising the nucleic acid of claim 8. 

13. The vector of claim 12, wherein the vector is a plasmid, a virus, 
retrotransposon or a cosmid. 

14. The vector of claim 13, wherein said virus is selected from the group 
consisting of retroviruses, adenoviruses, and adeno-associated viruses. 

15. The vector according to claim 13 wherein said vector is generated from 
two or more different viruses. 

16. A host cell comprising the vector of claim 12. 

17. The host cell according to claim 16 wherein said host cell is stably 
transformed with said vector. 

18. The host cell according to claim 16 wherein the host cell is a human 

cell. 

19. A method for producing a ribozyme, comprising providing DNA 
encoding the ribozyme under the transcriptional control of a promoter, and transcribing the 
DNA to produce the ribozyme. 

20. The method of claim 19, wherein the ribozyme is produced in vitro. 
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21. The method of claim 19, further comprising purifying the ribozyme 

produced. 

22. The method of claim 19, wherein the ribozyme is produced in vivo. 

23. The method according to claim 19 wherein said DNA encoding a 
ribozyme is a recombinant viral vector which directs the transcription of said ribozyme. 

24. The method according to claim 19 wherein said DNA encoding a 
ribozyme is a plasmid vector which directs the transcription of said ribozyme. 

25. A method of inhibiting restenosis, comprising introducing into a cell 
an effective amount of the ribozyme of claim 1. 

26. A method of inhibiting restenosis, which comprises introducing into 
the cell an effective amount of the ribozyme according to claim 1. 

27. The method of claim 20 or 25 wherein the cell is a human cell. 

28. A method of preventing restenosis, which comprises introducing into 
the cell an effective amount of the DNA of claim 8 under conditions favoring transcription of 
the DNA to produce the ribozyme. 

29. The method of claim 28, wherein the cell is a human cell. 

30. The method according to claims 26 or 28 wherein the ribozyme is 
delivered to the cell exoluminally, or, transluminally. 
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31. The method according to claims 26 or 28 wherein the ribozyme is 
delivered to the cell by catheter, stent, by a biodegradable polymer or sphere or in a pleuronic 
gel. 

32. A pharmaceutical composition, comprising the ribozyme according to 
claim 1 and a pharmaceutically acceptable carrier or diluent. 

33. The pharmaceutical composition according to claim 32 wherein said 
carrier is a lipid. 



34. The pharmaceutical composition according to claim 33 wherein said 
lipid is DOTAPxholesterol. 
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agggcagctt ccctaagtg 
gggcagcttc cctaagcgg 
agcttcccta agtggacca 
ggaagagatt gtgcccaat 
gtgcccaatc tggagccag 
ggacctgctc atgcaactc 
catgcaaccc ctgcagtat 
tcctgcagta tgaccccag 
ccagcggatc acagccaag 
cccacccgta cttctcatc 
acccgtactt ctcatcccc 
cccgtacttc tcatcccct 
cgtactcctc atcccctga 
acttctcatc ccctgagcc 
ctgagccctc cccagctgc 
cccgccagta tgtgctgca 
cgcagcgatc ccgccattg 
gcagcgattc cgccattga 
tggctacctc tcgatatga 
gctacctctc gatatgagc 
cctctcgata tgagccagt 
ggctgaaatt ggtgtcggt 
aattggtgtc ggtgcctat 
tcggtgccta tgggacagt 
ggacagtgta caaggcccg 
gcccgtgatc cccacagtg 
gtggccactt tgtggccct 
tggccacttt gtggccctc 
tgtggccctc aagagtgtg 
tgtgagagtc cccaatgga 
aggaggcctt cccatcagc 
ggaggccttc ccatcagca 
ccttcccatc agcacagtt 
cagcacagtt cgtgaggtg 
gaggtggctt tactgaggc 
aggtggct tt actgaggcg 
ggtggctt ta ctgaggcga 
ctggaggctt ttgagcatc 
t ggaggct t t tgagcatcc 
ggaggctt tt gagcat ccc 
t ttgagcatc ccaatgttg 
tcccaatgt t gtccggctg 
caatgttgtc cggctgatg 
gatggacgtc tgtgccaca 
gtgccacatc ccgaactga 
ccgggagatc aaggtaacc 
gatcaaggta accctggtg 
ccctggtgt t tgagcatgt 
cctggtgt tt gagcat gt a 
tgagcatgt a gaccaggac 
ccaggaccta aggacatat 
taaggacata tctggacaa 
aggacatatc tggacaagg 
caccaggct t gccagccga 
cgaaacgatc aaggatctg 
atcaaggatc tgatgcgcc 
tgcgccagtt tctaagagg 
gcgccagt t t ctaagaggc 
cgccagt t tc taagaggcc 
ccagtttcta agaggccta 
aagaggccta gatttcctt 
aggcctagat ttccttcat 
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ggcctagatt tccttcatg 
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cctagatttc cttcatgcc 
agatttcctt catgccaat 
gatttccttc atgccaatt 
catgccaatt gcatcg:tc 
caattgcatc gttcaccga 
ttgcatcgtt caccgagat 
tgcatcgttc accgagatc 
caccgagatc tgaagccag 
agagaacatt ctggtgaca 
gagaacattc tggtgacaa 
tggaacagtc aagctggct 
tggctgactt tggcctggc 
ggctgacttt ggcctggcc 
ggccagaatc tacagctac 
ccagaatcta cagctacca 
tctacagcta ccagatggc 
acggcactca cacccgtgg 
acccgtggtt gttacactc 
cgtggttgtt acactctgg 
gtggttgt ta cactctggt 
t gttacactc tggt accga 
cactctggta ccgagctcc 
t accga gc t c ccgaagt t c 
tcccgaagt t cttctgcag 
cccgaagt tc ttctgcagt 
cgaagt tct t ctgcagtcc 
gaagttct tc tgcagtcca 
agtccacata tgcaacacc 
gtggagtgt t ggctgtatc 
gttggctgta tctttgcag 
tggctgtatc tttgcagag 
gctgtatctt tgcagagat 
ccgtatcttt gcagagatg 
cagagatgtt tcgtcgaaa 
agagatgt tt cgtcgaaag 
gagatgtt tc gtcgaaagc 
atgt ttcgtc gaaagcctc 
cgaaagcctc tcttctgtg 
aaagcctctc ttctgtgga 
agcctctct t ctgtggaaa 
gcctctct tc tgtggaaac 
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aataaaactc gctgacttc 
tcgctgactc cggccttgc 
cgctgacttc ggccttgcc 
cctcggcctt gcccgcatc 
tgcccgcatc tatagcttc 
cccgcatcta tagtttcca 
cgcatctata gtttccaga 
atctatagtt tccagatgg 
tctatagttt ccagatggc 
ctatagttcc cagatggct 
cagatggct c taacctcag 
gatggctcta acctcagtg 
ctctaacctc agtggtcgt 
ctcagtggtc gtcacgctg 
a 9tggtcgtc acgctgtgg 
cgctgtggt a cagagcacc 
acccgaagt c ttgctccag 
ccgaagt ct t gctccagtc 
agtcttgctc cagtccagc 
tgctccagtc cagct acgc 
agtccagcta cgccacccc 
cccgtggatc tctzggagtg 
cgtggatctc tggagtgtt 
ctggagtgt t ggctgcata 
tggctgcata tt tgcagaa 
gctgcatat t tgcagaaat 
ctgcatattt gcagaaatg 
cagaaatgt t tcgtagaaa 
agaaatgttt cgtagaaag 
gaaatgtttc gt agaaagc 
atgtttcgta gaaagcctc 
agaaagcctc tttttcgtg 
aaagcctctt tttcgtgga 
aagcctcttt ttcgtggaa 
agcccctttt tcgtggaag 
gcctcttttt cgtggaagt 
cctctttttc gtggaagtt 
cgtggaagt t cagatgttg 
gtggaagt tc agatgt tga 
ttcagatgtt gatcaacta 
gatgttgatc aactaggaa 
tgatcaacta ggaaaaat c 
aggaaaaatc ttggacgtg 
gaaaaatctt ggacgtgat 
ggacgtgatt ggactccca 
gattggactc cc aggagaa 
gactggccta gagatgttg 
tagagatgt t gccct tccc 
tgtt.gcc.ctt cccaggcag 
gttgcccttc ccaggcagg 
aggcaggct t ttcattcaa 
ggcaggcttt tcattcaaa 
gcaggcttt t cattcaaaa 
caggcttttc attcaaaat 
get tt teat t caaaatctg 
cttttcat tc aaaatetgc 
attcaaaatc tgcccaacc 
eeaaceaa 1 1 gagaagt 1 1 
ttgagaagtt tgtaacaga 
tgagaagttt gtaacagat 
gaagt t tgta aeagatate 
gtaacagat a tcgatgaac 
aacagatatc gatgaacta 
cgatgaacta ggcaaagac 
caaagaccta cttctgaag 
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agacctactt ctgaagtgt 
gacctacttc tgaagtgtt 
ctgaagtgtt tgacattta 
tgaagtgttt gacattcaa 
gtttgacatt taacccagc 
tttgacattt aacccagcc 
tcgacattta acccagcca 
caaaagaata tctgcctac 
aaagaatatc tgcctacag 
tatctgccta cagtgccct 
gtgccctgtc tcacccata 
gccctgtctc acccatact 
ctcacccata cttccagga 
acccatactc ccaggaccc 
cccatacttc caggacctg 
aacctggatt cccacctgc 
acctggattc ccacctgcc 
agaacacctc ggagctgaa 
acgtgaagtc tcgggcaaa 
gtgaagtctc gggcaaagc 
gcaaagcgtt atgagaagc 
caaagcgtta tgagaagct 
agctggactt ccttgggga 
gctggacttc cttggggag 
ggacttcctt ggggaggga 
agggaeagtt tgccaccgt 
gggacagttt gccaccgtt 
tgccaccgtt tacaaggcc 
gccaccgtt t acaaggcca 
ccaccgtcta caaggccag 
gccagagata agaatacca 
gataagaata ccaacca aa 
caaccaaatt gtcgccatt 
ccaaattgtc gccattaag 
tgtcgccatt aagaaaatc 
gtcgccatta agaaaatca 
taagaaaatc aaacttgga 
aatcaaactt ggacataga 
cttggacata gatcagaag 
gacatagatc agaagctaa 
tcagaagcta aagatggta 
aaagatggta taaatagaa 
agatggtata aatagaacc 
ggtataaata gaaccgcct 
gaaccgcctt aagagagat 
aaccgcctta agagagata 
aagagagat a aaattatta 
agataaaat t attacagga 
gataaaatta t tacaggag 
taaaa tt at t acaggagct 
aaaattatta caggagcta 
acaggagct a agtcatcca 
gagctaagtc atccaaata 
ctaagtcatc caaatataa 
catccaaata taat tggtc 
tccaaatata attggtctc 
aaatataatt ggtctcctt 
a taat tggtc tcct tgatg 
aat tggtctc cttgatgct 
t ggtctcctt gatgctttt 
ct t gat get t ttggacata 
ttgatgcttt tggacataa 
tgatgcttt t ggacataaa 
t ttggacata aatctaata 
gacataaatc taatattag 



SEQ 


ID 


no 


: 64 8 


SEQ 


ID 


NO 


64 9 


SEQ 


ID 


N 0 


: 6 5 0 


SEQ 


ID 


NO 


: 651 


SEQ 


ID 


NO 


: 652 


SEQ 


ID 


NO 


: c53 


SEQ 


ID 


NJ 


: 6 5 4 


SEQ 


ID 


NO 


: 6 5 5 


SEQ 


ID 


NO 


: 656 


SEQ 


ID 


NO 


6 5 7 


SEQ 


ID 


NO 


: 658 


SEQ 


ID 


NO 


: 659 


SEQ 


ID 


NO 


6 6 0 


SEQ 


ID 


NO 


: 661 


SEQ 


ID 


NO 


: 6 62 


SEQ 


ID 


NO 


: 663 


SEQ 


ID 


NO 


: 664 


SEQ 


ID 


NO 


: 665 


SEQ 


ID 


NO 


6 6 6 


SEQ 


ID 


NO 


: 667 


SEQ 


ID 


NO 


66 8 


SEQ 


ID 


NO 


669 


SEQ 


ID 


NO 


670 


SEQ 


ID 


NO 


671 


SEQ 


ID 


NO 


672 


SEQ 


ID 


NO 


673 


SEQ 


ID 


NO 


674 


SEQ 


ID 


NO . 


675 


SEQ 


ID 


NO. 


676 


SEQ 


ID 


NO : 


677 


SEQ 


ID 


NO : 


678 


SEQ 


ID 


NO : 


6 79 


SEQ 


ID 


NO : 


680 


SEQ 


ID 


NO: 


681 


SEQ 


ID 


NO : 


682 


SEQ 


ID 


NO : 


683 


SEQ 


ID 


NO : 


684 


SEQ 


ID 


NO: 


685 


SEQ 


ID 


NO: 


686 


SEQ 


ID 


NO : 


687 


SEQ 


ID 


NO : 


688 


SEQ 


ID 


NO : 


689 


SEQ 


ID 


NO : 


6 90 


SEQ 


ID 


NO : 


6 91 


SEQ 


ID 


NO : 


692 


SEQ 


ID 


NO : 


693 


SEQ 


ID 


NO : 


6 94 


SEQ 


ID 


NO: 


695 


SEQ 


ID 


NO: 


696 


SEQ 


ID 


NO: 


697 


SEQ 


ID 


NO: 


6 98 


SEQ 


ID 


NO : 


6 99 


SEQ 


ID 


NO : 


700 


SEQ 


ID 


NO: 


701 


SEQ 


ID 


NO: 


702 


SEQ 


ID 


NO: 


703 


SEQ 


ID 


NO : 


704 


SEQ 


ID 


NO : 


705 


SEQ 


ID 


NO : 


7 06 


SEQ 


ID 


NO : 


707 


SEQ 


ID 


NO : 


7 0 8 


SEQ 


ID 


NO : 


7 0 9 


SEQ 


ID 


N :> : 


710 


SEQ 


ID 


NO : 


711 


SEQ 


ID 


N'l : 


712 
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cataaatcta 


atat tagcc 


SEQ 


ID 


NO 


: 713 


aaatctaaca 


ttagccttg 


SEQ 


ID 


NO 


: 714 


acctaatatt 


agcct tgtc 


SEQ 


ID 


NO 


715 


tctaatatta 


gccttgtct 


SEQ 


ID 


NO 


: 716 


tattagcct t 


gtctttgat 


SEQ 


ID 


NO 


: 717 


tagccttgtc 


tttgatttt 


SEQ 


ID 


NO 


: 718 


gccttgtct t 


tgattt tat 


SEQ 


ID 


NO 


: 719 


ccttgtcttt 


gat tt tatg 


SEQ 


ID 


NO 


: 720 


gcctccgatt 


ttatggaaa 


SEQ 


ID 


MO 


: 721 


tct tcgattt 


tatggaaac 


SEQ 


ID 


MO 


: 722 


cttcgatttt 


atggaaact 


SEQ 


ID 


MO 


: 723 


tttgatttca 


tggaaactg 


SEQ 


ID 


MO 


: 724 


gaaactgatc 


tagaggt ta 


SEQ 


ID 


NO 


72 5 


aactgatcca 


gaggt tata 


SEQ 


ID 


NO 


: 726 


tctagaggt t 


ataataaag 


SEQ 


ID 


NO 


: 72 7 


ct agaggtta 


taat aaagg 


SEQ 


ID 


NO 


: 728 


agaggctata 


at aaaggat 


SEQ 


ID 


NO 


: 72 9 


ggttataata 


aagga taat 


SEQ 


ID 


NO 


: 73 0 


ataaaggata 


at agt ct t g 


SEQ 


ID 


NO 


731 


aaggat aat a 


qtCtCqtQC 

ZD — ^ ZJ — .J 


SEQ 


ID 


NO 


7 3 2 


gataatagtc 


t tgtQCtga 


SEQ 


ID 


NO 


73 3 


taatagtctt 


gtgc tgaca 


SEQ 


ID 


NO 


7 34 


t g3ica.ccatic 


acaca t caa 


SEQ 


ID 


NO 


73 5 


atcacacatc 


aaagcct ac 


SEQ 


ID 


NO 


7 3 6 


tcaaagccta 


cat gt tgat 


SEQ 


ID 


NO 


73 7 


cctacatgtC 


ga tgact ct 


SEQ 


ID 


NO 


73 8 


ttgatgactc 


1 1 caaggat 


SEQ 


ID 


NO : 


73 9 


gatgactctt 


caaggat t a 


SEQ 


ID 


NO : 


74 0 


atgactctcc 


aaggat tag 


SEQ 


ID 


NO : 


74 1 


ttcaaggatit 


agaat at 1 1 


SEQ 


ID 


NO : 


74 2 


tcaaggatta 


gaat at 1 1 a 


SEQ 


ID 


NO : 


74 3 


gat tagaata 


t t t acatca 


SEQ 


ID 


NO : 


74 4 


ttagaatact 


taca tcaac 


SEQ 


ID 


NO : 


74 5 


tagaatattt 


acat caaca 


SEQ 


ID 


NO : 


74 6 


agaatattta 


cat caacat 


SEQ 


ID 


NO : 


74 7 


tattcacatc 


aacat tgga 


SEQ 


ID 


NO : 


74 8 


cat caacat t 


ggatcctac 


SEQ 


ID 


NO : 


749 


acattggatc 


ctacatagg 


SEQ 


ID 


NO : 


750 


ttggatccta 


catagggat 


SEQ 


ID 


NO : 


751 


atcctacata 


gggatctga 


SEQ 


ID 


NO: 


752 


cat agggatc 


tgaaaccaa 


SEQ 


ID 


NO: 


753 


caaacaactt 


gttgctaga 


SEQ 


ID 


NO: 


754 


acaacttgtt 


gctagatga 


SEQ 


ID 


NO: 


755 


cttgttgcta 


gatgaaaat 


SEQ 


ID 


NO : 


75b 


aaatggagtt 


ct aaaactg 


SEQ 


ID 


NO : 


757 


aatggagttc 


taaaactgg 


SEQ 


ID 


NO : 


758 


tggagttcta 


aaactggca 


SEQ 


ID 


NO : 


759 


ctggcagatt 


t tggcctgg 


SEQ 


ID 


NO : 


760 


tggcagattt 


tggcctggc 


SEQ 


ID 


NO: 


761 


ggcagatt tt 


ggcctggcc 


SEQ 


ID 


NO : 


762 


tggccaaatc 


tt t tgggag 


SEQ 


ID 


NO : 


763 


gccaaatctt 


t tgggagcc 


SEQ 


ID 


NO: 


764 


ccaaatcttt 


tgggagccc 


SEQ 


ID 


NO : 


765 


caaatctttt 


gggagcccc 


SEQ 


ID 


NO: 


766 


agccccaata 


gagctt ata 


SEQ 


ID 


NO : 


767 


aatagagct t 


at acacatc 


SEQ 


ID 


NO : 


768 


atagagctta 


tacacat ca 


SEQ 


ID 


NO : 


76 9 


agagcttata 


cacatcagg 


SEQ 


ID 


NO : 


770 


tatacacatc 


aggttgtaa 


SEQ 


ID 


NO : 


77 1 


acatcaggt t 


gt aaccagg 


SEQ 


ID 


NO : 


772 


tcaggt tgta 


accaggtgg 


SEQ 


ID 


NO : 


77 3 


ccaggtggta 


t cgggcccc 


SEQ 


ID 


NO : 


774 


aggtggtat c 


gggcccccg 


SEQ 


ID 


NO : 


775 


cccccgagt t 


act at t tgg 


SEQ 


ID 


NO : 


776 


ccccgagtta 


ctat t tgga 


SEQ 


ID 


NO : 


777 
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cgagttacta tttggagct 
agttactatt tggagctag 
gttactattt ggagctagg 
ttnggagcta ggatgtatg 
ctaggatgta tggtgtagg 
gtatggtgta ggtgtggac 
9""gggctgtt ggctgtata 
9-tggctgta tattagcag 
tggctgtata ttagcagag 
gctgtatatt agcagagtt 
ctgtacatta gcagagtta 
tagcagagtt acttctaag 
agcagagtta cttctaagg 
agagttactt ctaagggtt 
gagttacttc taagggttc 
gtcacttcta agggttcct 
t ctaagggtt cctt ttttg 
ctaagggttc cttttttgc 
agggttcct t t t t tgccag 
gggttccttt tttgccagg 
ggttcctttt ttgccagga 
gttccttttt tgccaggag 
ttcctttttt gccaggaga 
ccaggagatt cagaccttg 
caggagattc agaccttga 
ttcagacctt gatcagcta 
gaccttgatc agctaacaa 
tgatcagcta acaagaata 
aacaagaata tttgaaact 
caagaatatt tgaaacttt 
aagaatattt gaaactttg 
tttgaaactt tgggcacac 
ttgaaacttt gggcacacc 
gacatgtgta gtcttccag 
atgtgtagtc ttccagatt 
gtgtagtct t ccagat tat 
tgtagtcttc cagattatg 
cttccagatt atgtgacat 
ttccagatta tgtgacatt 
atgtgacatt taagagttt 
tgtgacattt aagagtttc 
gtgacattta agagtttcc 
tttaagagtt tccctggaa 
ttaagagttt ccctggaat 
taagagtttc cctggaata 
ccctggaata cctttgcat 
ggaatacctt tgcatcaca 
gaataccttt gcatcacat 
cctttgcatc acatcttca 
gcatcacatc ttcagtgca 
atcacatctt cagtgcagc 
tcacatcttc agtgcagca 
gagacgactt act agate t 
agacgactta ctagatctc 
cgacttacta gatctcata 
ttactagatc tcatacaag 
actagatctc atacaaggc 
agatctcata caaggctta 
tacaaggctt attcttatt 
acaaggctta ttcttattt 
aaggcttatt cttatttaa 
gcttattctt atttaatcc 
cttattctta tttaatcca 
tattcttatt taatccatg 
attcttattt aatccatgt 



SEQ 


ID 


NO 


: 778 


SEQ 


ID 


NO 


: 779 


SEQ 


ID 


NO 


78 0 


SEQ 


ID 


NO 


: 781 


SEQ 


ID 


NO 


: 782 


SEQ 


ID 


NO 


78 3 


SEQ 


ID 


N J 


: 764 


SEQ 


ID 


NO 


: 785 


SEQ 


ID 


NO 


: 786 


SEQ 


ID 


NO 


: 787 


SEQ 


ID 


NO 


: 788 


SEQ 


ID 


NO 


78 9 


SEQ 


ID 


NO 


: 790 


SEQ 


ID 


NO 


: 791 


SEQ 


ID 


NO 


: 792 


SEQ 


ID 


NO 


: 793 


SEQ 


ID 


NO 


: 794 


SEQ 


ID 


NO 


: 795 


SEQ 


ID 


NO 


796 


SEQ 


ID 


NO 


: 797 


SEQ 


ID 


NO 


798 


SEQ 


ID 


NO 


799 


SEQ 


ID 


NO 


8 00 


SEQ 


ID 


NO. 


80 1 


SEQ 


ID 


NO. 


802 


SEQ 


ID 


NO: 


803 


SEQ 


ID 


NO: 


804 


SEQ 


ID 


NO: 


805 


SEQ 


ID 


NO; 


8 06 


SEQ 


ID 


NO; 


807 


SEQ 


ID 


NO: 


8C8 


SEQ 


ID 


NO; 


809 


SEQ 


ID 


NO; 


8 10 


SEQ 


ID 


NO; 


8 11 


SEQ 


ID 


NO; 


8 12 


SEQ 


ID 


NO : 


8 1 3 


SEQ 


ID 


NO : 


8 14 


SEQ 


ID 


NO: 


815 


SEQ 


ID 


NO: 


816 


SEQ 


ID 


NO: 


817 


SEQ 


ID 


NO: 


813 


SEQ 


ID 


NO: 


819 


SEQ 


ID 


NO: 


820 


SEQ 


ID 


NO: 


821 


SEQ 


ID 


NO; 


822 


SEQ 


ID 


NO: 


823 


SEQ 


ID 


NO; 


824 


SEQ 


ID 


NO; 


825 


SEQ 


ID 


NO : 


826 


SEQ 


ID 


NO : 


8 2 7 


SEQ 


ID 


NO : 


828 


SEQ 


ID 


NO : 


829 


SEQ 


ID 


NO : 


830 


SEQ 


ID 


NO: 


831 


SEQ 


ID 


NO : 


832 


SEQ 


ID 


NO : 


833 


SEQ 


ID 


NO : 


8 34 


SEQ 


ID 


NO: 


835 


SEQ 


ID 


NO: 


8 3 6 


SEQ 


ID 


NO : 


83^ 


SEQ 


ID 


NO : 


838 


SEQ 


ID 


NO : 


639 


SEQ 


ID 


NO : 


84 0 


SEQ 


ID 


NO : 


84 1 


SEQ 


ID 


NO : 


84 2 
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ttcttattta 


atccatgtg 


SEQ 


ID 


NO 


: 843 


ttatttaatc 


catgtgctc 


SEQ 


ID 


NO 


: 844 


ccatgcgctc 


gaattacgg 


SEQ 


ID 


NO 


: 845 


cgctcgaatt 


acggccaca 


SEQ 


ID 


NO 


: 846 


gctcgaatta 


cggccacac 


SEQ 


ID 


NO 


: 847 


aaatgaagta 


tt t cagt aa 


SEQ 


ID 


MO 


: 848 


atgaagt a t t 


tcagt aatc 


SEQ 


ID 


NO 


: 84 9 


tgaagtactt 


cagtaatcg 


SEQ 


ID 


NO 


: 850 


gaagtatt tc 


agtaatcgg 


SEQ 


ID 


NO 


8 51 


cat ttcagta 


at cggccag 


SEQ 


ID 


NO 


: 852 


cccagtaatc 


ggccagggc 


SEQ 


ID 


NO 


: 853 


cctggatgtc 


agctgccaa 


SEQ 


ID 


NO 


: 854 


ccaaactgtc 


cagtggaaa 


SEQ 


ID 


NO 


: 8 55 


tggaaacctt 


aaaggagca 


SEQ 


ID 


NO 


: 856 


ggaaacct ta 


aaggagcaa 


SEQ 


ID 


NO 


: 857 


aggagcaatc 


aaatccagc 


SEQ 


ID 


NO 


: 858 


caatcaaatc 


cagct ttgg 


SEQ 


ID 


NO 


: 859 


aatccagctt 


tggcaat aa 


SEQ 


ID 


NO 


: 860 


atccagcttc 


ggcaa taaa 


SEQ 


ID 


NO 


: 861 


t t tggcaata 


aaaaggaaa 


SEQ 


ID 


NO 


: 8 62 


cagaggcct C 


agaacaagg 


SEQ 


ID 


NO 


863 


agaggcct t a 


gaacaagga 


SEQ 


ID 


NO 


864 


aaggaggatt. 


gcccaagaa 


SEQ 


ID 


NO 


865 


caagaaacta 


atttt t taa 


SEQ 


ID 


NO 


866 


actatgactt 


taaagtgaa 


SEQ 


ID 


NO 


867 


ctatgacttc 


aaagtgaag 


SEQ 


ID 


NO 


868 


tatgacttta 


aagtgaagc 


SEQ 


ID 


NO 


869 


ggagcgggtc 


gaggacctg 


SEQ 


ID 


NO 


870 


aggacctgt t 


tgaatacga 


SEQ 


ID 


NO: 


871 


ggacctgt tt 


gaatacgag 


SEQ 


ID 


NO: 


872 


tgt ttgaata 


cgagggctg 


SEQ 


ID 


NO: 


373 


ctgcaaagt t 


ggccgaggc 


SEQ 


ID 


NO: 


874 


cgaggcactt 


atggtcacg 


SEQ 


ID 


NO: 


875 


gaggcactta 


tggtcacgt 


SEQ 


ID 


NO: 


876 


acttatggtc 


acgtctaca 


SEQ 


ID 


NO: 


877 


tggtcacgtc 


tacaaagcc 


SEQ 


ID 


NO: 


878 


gtcacgtcta 


caaagccaa 


SEQ 


ID 


NO: 


879 


aaggatgata 


aagactatg 


SEQ 


ID 


NO: 


880 


ataaagacta 


tgct t taaa 


SEQ 


ID 


NO: 


881 


gactatgctt 


taaaacaaa 


SEQ 


ID 


NO: 


882 


actatgcttt 


aaaacaaat 


SEQ 


ID 


NO: 


883 


ctatgcttta 


aaacaaat a 


SEQ 


ID 


NO: 


884 


aaaacaaata 


gaaggaact 


SEQ 


ID 


NO : 


885 


aactgggatc 


tctatgtcg 


SEQ 


ID 


NO: 


886 


ctgggatctc 


tatgtcggc 


SEQ 


ID 


NO: 


887 


gggatctcta 


tgtcggcat 


SEQ 


ID 


NO: 


888 


tctctatgtc 


ggcatgtag 


SEQ 


ID 


NO: 


889 


t cggcat gta 


gagaaatag 


SEQ 


ID 


NO: 


890 


tagagaaata 


gcat tact t 


SEQ 


ID 


NO: 


89 1 


aaatagcatt 


act tcgaga 


SEQ 


ID 


NO: 


892 


aa t agcat t a 


ct tcgagag 


SEQ 


ID 


NO: 


893 


agcattactt 


cgagagct t 


SEQ 


ID 


NO: 


894 


gcattacttc 


gagagctt a 


SEQ 


ID 


NO: 


895 


tcgagagctt 


aagcatcca 


SEQ 


ID 


NO: 


896 


cgagagct ta 


agcatccaa 


SEQ 


ID 


NO: 


8 97 


cttaagcatc 


caaacgtca 


SEQ 


ID 


NO : 


898 


tccaaacgtc 


atttctct t 


SEQ 


ID 


NO : 


89 ? 


aaacgtcat t 


tctcttcaa 


SEQ 


ID 


NO : 


90 0 


aacgtcattt 


ctct tcaaa 


SEQ 


ID 


NO : 


90 1 


acgtcatttc 


tct tcaaaa 


SEQ 


ID 


NO : 


9 02 


gtcat ttctc 


t tcaaaagg 


SEQ 


ID 


NO : 


90 3 


catttctct t 


caaaaggtg 


SEQ 


ID 


NO : 


9 04 


atttctcttc 


aaaaggtgt 


SEQ 


ID 


NO : 


9 05 


aaaaggtgtt 


t ctgtctca 


SEQ 


ID 


NO : 


90 6 


aaaggtgttt 


ctgt ctcat 


SEQ 


ID 


NO: 


907 
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aaggtgtttc 


tgtctcatg 


SEQ 


ID NO: 


908 


tgtttctgtc 


t catgetga 


SEQ 


in 


NO : 


909 


ttcctgtccc 


a tgctgat a 


SEQ 


IC 


NO : 


910 


catgctgata 


ggaaggtgt 


SEQ 


ID 


NO: 


911 


ggtgtggctt 


ctgtttgac 


SEQ 


IC 


NO: 


312 


g^gtg-gcctc 


tgtt tgact 


SEQ 


ID 


NO: 


913 


ggct tctgtt 


tgactatgc 


SEQ 


ID 


NO : 


914 


get tctgttt 


gaetatget 


SEQ 


ID 


NO : 


315 


cgtttgacca 


tgctgaaca 


SEQ 


ID 


NO: 


916 


acatgacctc 


eggcataca 


SEQ 


ID 


NO: 


917 


ct ctggcata 


taatcaagt 


SEQ 


ID 


NO: 


918 


ctggcata t a 


a tcaagt t t 


SEQ 


ID 


NO: 


919 


gcat ataatc 


aagt t tcac 


SEQ 


ID 


NO : 


920 


taatcaagt t 


tcacagagc 


SEQ 


ID 


NO : 


921 


aatcaagt t t 


cacagagct 


SEQ 


ID 


NO : 


922 


atcaagtt tc 


acagagctt 


SEQ 


ID 


NO : 


92 3 


cacagagctt 


ct aaagcaa 


SEQ 


ID 


NO : 


924 


acagagct tc 


t aaagcaaa 


SEQ 


ID 


NO : 


92 5 


agagcttcta 


aagcaaaca 


SEQ 


ID 


NO ; 


926 


gaagccagt t 


cagttacct 


SEQ 


ID 


NO : 


92 7 


aagccagt tc 


agt tacctc 


SEQ 


ID 


NO : 


928 


cagt t cagt t 


acct egggg 


SEQ 


ID 


NO : 


92 9 


agttcagtta 


CCtcqqqqa 


SEQ 


ID 


NO : 


9 3 0 


cagt tacctc 


qgqqaatqq 


SEQ 


ID 


NO : 


931 


tggtgaagt c 


actat tata 


SEQ 


ID 


NO : 


9 32 


gaagtcacta 


t tatatcag 


SEQ 


ID 


NO : 


93 3 


agtcactat t 


atat cagat 


SEQ 


ID 


NO : 


9 34 


gtcactatta 


t atcagatc 


SEQ 


ID 


NO : 


93 5 


cacta ttata 


t cagat cct 


SEQ 


ID 


NO : 


9 36 


ctatcatatc 


agatcctag 


SEQ 


ID 


NO ; 


93 7 


at atcagat c 


ctagatggt 


SEQ 


ID 


NO : 


9 38 


t cagat ccta 


ga tggtat t 


SEQ 


ID 


NO : 


93 9 


ctagatggta 


t tcactacc 


SEQ 


ID 


NO : 


94 0 


agatggtat t 


cact acctg 


SEQ 


ID 


NO : 


94 1 


gatggtattc 


actacctgc 


SEQ 


ID 


NO : 


942 


gtat tcacta 


cctgcatgc 


SEQ 


ID 


NO : 


943 


ctgeatgeta 


actgcgtgt 


SEQ 


ID 


NO: 


944 


actgggtgtt 


gcacagaga 


SEQ 


ID 


NO: 


945 


cacagagat t 


tgaaacctg 


SEQ 


ID 


NO : 


946 


acagagat tt 


gaaacctgc 


SEQ 


ID 


NO : 


947 


aaacctgeta 


arat tttag 


SEQ 


ID 


NO: 


948 


cct gctaara 


ttttagtta 


SEQ 


ID 


NO: 


949 


tgctaatatt 


t tagttatg 


SEQ 


ID 


NO : 


950 


gctaatat tt 


tagttatgg 


SEQ 


ID 


NO: 


951 


ctaatatttt 


agtt atggg 


SEQ 


ID 


NO : 


952 


taatatttta 


gttatgggt 


SEQ 


ID 


NO : 


953 


tat tttagtt 


at gggtgaa 


SEQ 


ID 


NO : 


954 


attt tagt ta 


tgggtgaag 


SEQ 


ID 


NO: 


955 


ggtgaaggtc 


ctgagegag 


SEQ 


ID 


NO: 


956 


aggaagagta 


aaaat tget 


SEQ 


ID 


NO: 


957 


agtaaaaatt 


gctgacatg 


SEQ 


ID 


NO: 


9 53 


acatgggctt 


tgeccgatt 


SEQ 


ID 


NO: 


959 


catgggcttt 


geccgatta 


SEQ 


ID 


NO : 


96 0 


ttgeccgatt 


att taattc 


SEQ 


ID 


NO: 


961 


tgeccgatta 


t ttaattca 


SEQ 


ID 


NO: 


962 


cccgattatt 


taattcacc 


SEQ 


ID 


NO : 


96 3 


ccgattattt 


aat tcacct 


SEQ 


ID 


NO: 


964 


cgattatt ta 


a t ccacct t 


SEQ 


ID 


NO : 


96 5 


t tatt taatt 


cacctt tga 


SEQ 


ID 


NO: 


96 6 


tat ttaattc 


acct t tgaa 


SEQ 


ID 


NO: 


967 


aattcaectt 


tgaagect t 


SEQ 


ID 


NO : 


9 6.- 


at t eaccttt 


gaagect 1 1 


SEQ 


ID 


NO : 


9 6 9 


t tgaagect t 


t agcagat t 


SEQ 


ID 


NO' : 


9 7 0 


tgaagcett t 


agcagatt t 


SEQ 


ID 


NO : 


971 


gaagccttt a 


gcagatttg 


SEQ 


ID 


NO : 


9 7 2 
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tcagcagatt tggatccag 
tagcagattt ggatccagt 
gatttggatc cagtggttg 
tccagtggct gttacattc 
agtggttgtt acatcctgg 
gtggttgtta cattctggt 
ttgttacatt ctggtaccg 
tgttacattc tggtaccga 
cattctggta ccgagcccc 
ccctgaacta cctcttgga 
tgaactactt cttggagca 
actacttctt ggagcaagg 
gcaaggcatt ataccaaag 
caaggcat ta taccaaagc 
aggcat tar a ccaaagcta 
accaaagcta ttgatattt 
caaagctatt gat at ttgg 
get at t gat a tt tgggcta 
tattgatatt tgggctata 
attgatattt gggctatag 
at t tgggcta tagggtgta 
t tgggctata gggtgtata 
a tagggtgta tatt tgcag 
agggtgtata tt tgcagaa 
ggtgtatat t tgcagaact 
gtgtatattt gcagaacta 
tgcagaact a c taaegtea 
agaactact a aegtcagaa 
tactaaegtc agaaccaat 
agaaccaata tttcactgt 
aaccaatatt tcactgtcg 
accaat at 1 1 cactgtcga 
ccaatatt tc actgtcgac 
t t tcactgtc gacaagagg 
caagaggatc aaaactagt 
atcaaaacta gtaatcctt 
aaaactagt a atcct tatc 
actagtaatc ct tatcacc 
agtaatcctt at caeca tg 
gtaatcctt a tcaccatga 
aatcct tatc accatgacc 
ggacagaata ttcaatgta 
acagaatatt caatgtaat 
cagaatat tc aatgtaatg 
attcaatgta atgggattt 
taatgggatt tectgeaga 
aatgggat tt ectgeagat 
atgggatt tc ctgeagata 
ectgeagat a aagat tggg 
gataaagatt gggaagata 
t gggaagata taaaaaaga 
ggaagatata aaaaagatg 
cctgaacatt caacattaa 
ctgaacattc aacattaat 
attcaacatt aatgaaaga 
ttcaacatta atgaaagat 
atgaaagatt tcagaagaa 
tgaaagattt cagaagaaa 
gaaagatttc agaagaaat 
agaagaaata cgtatacca 
gaaatacgta taccaactg 
aataegtata ccaactgca 
ctgcagcctt atcaagtat 
tgeagectta tcaagtata 
cagccttatc aagtatatg 



SEQ 


ID 


NO 


: 973 


SEQ 


ID 


NO 


: 974 


SEQ 


ID 


NO 


97 5 


SEQ 


ID 


NO 


: 976 


SEQ 


ID 


NO 


: 977 


SEQ 


ID 


NO 


: 978 


SEQ 


ID 


NO 


: 9 7 9 


SEQ 


ID 


NO 


: 98 0 


SEQ 


ID 


NO 


9 81 


SEQ 


ID 


NO 


: 982 


SEQ 


ID 


NO 


: 983 


SEQ 


ID 


NO 


: 984 


SEQ 


ID 


NO 


: 985 


SEQ 


ID 


NO 


: 986 


SEQ 


ID 


NO 


: 987 


SEQ 


ID 


NO 


: 988 


SEQ 


ID 


NO 


: 989 


SEQ 


ID 


NO 


: 990 


SEQ 


ID 


NO 


991 


SEQ 


ID 


NO 


992 


SEQ 


ID 


NO 


993 


SEQ 


ID 


NO 


994 


SEQ 


ID 


NO 


995 


SEQ 


ID 


NO : 


996 


SEQ 


ID 


NO . 


997 


SEQ 


ID 


NO : 


998 


SEQ 


ID 


NO : 


999 


SEQ 


ID 


NO,: 


100 0 


SEQ 


ID 


NO: 


1001 


SEQ 


ID 


NO : 


1002 


SEQ 


ID 


NO: 


1003 


SEQ 


ID 


NO: 


1004 


SEQ 


ID 


NO: 


1005 


SEQ 


ID 


NO: 


1006 


SEQ 


ID 


NO : 


1007 


SEQ 


ID 


NO: 


1008 


SEQ 


ID 


NO: 


10 0 9 


SEQ 


ID 


NO : 


1010 


SEQ 


ID 


NO: 


1011 


SEQ 


ID 


NO : 


1012 


SEQ 


ID 


NO: 


1013 


SEQ 


ID 


NO: 


1014 


SEQ 


ID 


NO: 


1015 


SEQ 


ID 


NO : 


1016 


SEQ 


ID 


NO : 


1017 


SEQ 


ID 


NO : 


1018 


SEQ 


ID 


NO : 


1019 


SEQ 


ID 


NO: 


1020 


SEQ 


ID 


NO : 


1021 


SEQ 


ID 


NO: 


1022 


SEQ 


ID 


NO: 


1023 


SEQ 


ID 


NO : 


1024 


SEQ 


ID 


NO: 


1025 


SEQ 


ID 


NO : 


1026 


SEQ 


ID 


NO : 


1027 


SEQ 


ID 


NO : 


102 8 


SEQ 


ID 


NO : 


1029 


SEQ 


ID 


NO : 


1030 


SEQ 


ID 


NO : 


103 1 


SEQ 


ID 


NO : 


1032 


SEQ 


ID 


NO : 


1033 


SEQ 


ID 


NO : 


1034 


SEQ 


ID 


NO: 


1035 


SEQ 


ID 


NO : 


1036 


SEQ 


ID 


NO : 


1037 
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ttatcaagta tatggaaaa 
atcaagtata tggaaaaac 
gaaaaacata aagttaaac 
acataaagtt aaaccagat 
cataaagtta aaccagata 
aaaccagata gtaaagcat 
ccagatagta aagcactcc 
gtaaagcatt ccacttgct 
taaagcattc cacttgctt 
cactccactt gcttcagaa 
ccacttgctt cagaagctg 
cacttgcttc agaagctgc 
gaagctgctt accatggac 
aagctgctta ccatggacc 
atggaccata aagcgaatt 
aaagcgaatt acctcagaa 
aagcgaatta cctcagaac 
gaattacctc agaacaggc 
gaacaggcta tgcaggacc 
aggaccccta tttcttaga 
gacccctatt tcttagaag 
acccctattt cttagaaga 
cccctatttc ttagaagac 
cccatttctt agaagaccc 
ctatttctta gaagaccca 
agacccactc cctacatca 
gacccacttc ctacatcag 
ccacttccta caccagacg 
ctcctacatc agacgtttt 
atcagacgt t tttgccggt 
tcagacgtt: ttgccggtt 
cagacgttc t tgccggt tg 
agacgtttt t gccggttgt 
tttgccggtt gtcaaatcc 
gccggttgt c aaat ccctt 
ttgtcaaatc ccttaccca 
caaat ccctt acccaaaac 
aaat ccctt a cccaaaacg 
aacgagaatc t ttaacgga 
acgagaatt t ttaacggaa 
cgagaattt t taacggaag 
gagaat ttt t aacggaaga 
agaatt ttta acggaagaa 
cagggcaata accacacta 
aaccacact a atggaactg 
ccagggaatc aagacagca 
gacagcagt c acacacagg 
gacccccgtt gaagaaagt 
agtgagagt t gttcctcct 
gagagttgtt cctcctacc 
agagttgttc ctcctacca 
gt tgttcctc ctaccacta 
gttcctccta ccactacct 
cctaccacta cctcaggtg 
ccactacct c aggtggact 
aggtggact t atcatgacc 
ggtggactt a tcatgacct 
tggact tatc atgacctca 
tcatgacctc agactatca 
cctcagacta tcagcgttc 
Ccagactatc agcgttcca 
tatcagcgtt ccaatccac 
at cagrgt t c caatccaca 
cgttccaatc cacangctg 
atgctgccta tcccaaccc 



SEQ 


ID 


NO 


: 1038 


SEQ 


ID 


NO 


: 1039 


SEQ 


ID 


NO 


: 104 0 


SEQ 


ID 


NO 


: 104 1 


SEQ 


ID 


NO 


: 1042 


SEQ 


ID 


NO 


: 104 3 


SEQ 


ID 


NO 


: 1044 


SEQ 


ID 


NO 


: 1045 


SEQ 


ID 


NO 


; 1046 


SEQ 


ID 


NO 


: 1047 


SEQ 


ID 


NO 


: 1048 


SEQ 


ID 


NO 


104 9 


SEQ 


ID 


NO 


: 1050 


SEQ 


ID 


NO 


: 1051 


SEQ 


ID 


NO 


1052 


SEQ 


ID 


NO 


: 1053 


SEQ 


ID 


NO 


1054 


SEQ 


ID 


NO 


: 1055 


SEQ 


ID 


NO 


1056 


SEQ 


ID 


NO 


1057 


SEQ 


ID 


NO 


1058 


SEQ 


ID 


NO 


105 9 


SEQ 


ID 


NO 


1060 


SEQ 


ID 


NO 


106 1 


SEQ 


ID 


NO 


1062 


SEQ 


ID 


NO 


106 3 


SEQ 


ID 


NO 


1064 


SEQ 


ID 


NO- 


1065 


SEQ 


ID 


NO: 


1066 


SEQ 


ID 


NO: 


1067 


SEQ 


ID 


NO: 


1068 


SEQ 


ID 


NO: 


1069 


SEQ 


ID 


NO: 


1070 


SEQ 


ID 


NO : 


1071 


SEQ 


ID 


NO: 


1072 


SEQ 


ID 


NO : 


1073 


SEQ 


ID 


NO: 


1074 


SEQ 


ID 


NO: 


1075 


SEQ 


ID 


NO: 


1076 


SEQ 


ID 


NO: 


1077 


SEQ 


ID 


NO: 


1078 


SEQ 


ID 


NO: 


1079 


SEQ 


ID 


NO: 


1080 


SEQ 


ID 


NO: 


1081 


SEQ 


ID 


NO: 


1082 


SEQ 


ID 


NO: 


1083 


SEQ 


ID 


NO: 


1084 


SEQ 


ID 


NO: 


1085 


SEQ 


ID 


NO: 


1086 


SEQ 


ID 


NO: 


1087 


SEQ 


ID 


NO: 


1088 


SEQ 


ID 


NO: 


1089 


SEQ 


ID 


NO: 


1090 


SEQ 


ID 


NO: 


1091 


SEQ 


ID 


NO: 


1092 


SEQ 


ID 


NO: 


1093 


SEQ 


ID 


NO: 


1094 


SEQ 


ID 


NO: 


10 95 


SEQ 


ID 


NO : 


1096 


SEQ 


ID 


NO : 


1097 


SEQ 


ID 


NO: 


10 98 


SEQ 


ID 


Nj: 


1C99 


SEQ 


ID 


NO: 


1100 


SEQ 


ID 


Nl>: 


1101 


SEQ 


ID 


NO : 


1102 
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gctgcct at c 


ccaaccctg 


SEQ 


ID 


HO 


: 1103 


caagcaca tc 


acagccgca 


SEQ 


ID 


NO 


: 1104 


gcatgggata 


ctcagctac 


SEQ 


ID 


NO 


1105 


tgggataccc 


agctacctc 


SEQ 


ID 


NO 


: 110 6 


tact cagcta 


cctcccagc 


SEQ 


ID 


NO 


: 1107 


cagctacctc 


ccagcagcc 


SEQ 


ID 


NO 


: 110 8 


cagcagcct z 


cacagtact 


SEQ 


ID 


NO 


: 110 9 


cnccacagta 


ctcacatca 


SEQ 


ID 


NO 


: 1110 


cacagtactc 


acatcagac 


SEQ 


ID 


NO 


: 1111 


tacccacatc 


agacacatg 


SEQ 


ID 


NO 


: 1112 


cctgcacctc 


gcggcagaa 


SEQ 


ID 


NO 


: 1113 


gaagctgatc 


t tctcgccc 


SEQ 


ID 


NO 


1114 


agctgatct t 


ct cgccctg 


SEQ 


ID 


NO 


: 1115 


gctgatct tc 


tcgccctgc 


SEQ 


ID 


NO 


: 1116 


tgatcttctc 


gccctgcag 


SEQ 


ID 


NO 


1117 


gggaggactc 


ggcct t tea 


SEQ 


ID 


NO 


: 1118 


actcggcct t 


teaagagee 


SEQ 


ID 


NO 


: 1119 


ctcggcctt t 


caagagccc 


SEQ 


ID 


NO 


: 1120 


t cggcct t tc 


aagagcccg 


SEQ 


ID 


NO 


: 1121 


agcccgac t c 


gccgctgcc 


SEQ 


ID 


NO 


: 1122 


gccgccgct c 


gcccgggcc 


SEQ 


ID 


NO 


1123 


aggacctgt t 


gctgcccgg 


SEQ 


ID 


NO 


1124 


agggcgactc 


gtgggagga 


SEQ 


ID 


NO 


1125 


aggagggctt 


cggctcctc 


SEQ 


ID 


NO- 


1126 


ggagggcttc 


ggctcct eg 


SEQ 


ID 


NO. 


1127 


gcttcggctc 


ctcgtcgcc 


SEQ 


ID 


NO: 


1128 


tcggctcctc 


gtcgccggt 


SEQ 


ID 


NO : 


1129 


gcccctcgtc 


geeggtcaa 


SEQ 


ID 


NO : 


1130 


gtcgccggtc 


aagtcgccg 


SEQ 


ID 


NO: 


113 1 


cggt caagtc 


gccggcggc 


SEQ 


ID 


NO: 


1132 


cggcccccta 


cttcctggg 


SEQ 


ID 


NO: 


1133 


ccccctact t 


cctgggtag 


SEQ 


ID 


NO: 


1134 


cccctacttc 


ctgggtagc 


SEQ 


ID 


NO: 


1135 


ttcctgggta 


gctct ttct 


SEQ 


ID 


NO: 


1136 


tgggtagctc 


tttctcgcc 


SEQ 


ID 


NO: 


1137 


ggcagctctt 


tctcgccgg 


SEQ 


ID 


NO: 


1138 


gtagctcttt 


ctcgccggt 


SEQ 


ID 


NO: 


1139 


tagctctt tc 


tegceggtg 


SEQ 


ID 


NO: 


1140 


gctct t tctc 


gccggtgcg 


SEQ 


ID 


NO: 


1141 


gagatgcgtc 


gecgegggg 


SEQ 


ID 


NO: 


1142 


ccgcggggtt 


geggggege 


SEQ 


ID 


NO: 


1143 


gccgccgctc 


gccgcggcc 


SEQ 


ID 


NO: 


1144 


acaagacctt 


ccgcaagct 


SEQ 


ID 


NO: 


1145 


caagacct tc 


cgcaagctg 


SEQ 


ID 


NO: 


1146 


gctgcgactc 


ttcgacacc 


SEQ 


ID 


NO: 


1147 


tgcgactctt 


cgacacccc 


SEQ 


ID 


NO: 


1148 


gcgactct tc 


gacaccccg 


SEQ 


ID 


NO: 


1149 


cccaagagtt 


tgctctcca 


SEQ 


ID 


NO: 


1150 


ccaagagt tt 


gctctccaa 


SEQ 


ID 


NO: 


1151 


gagtt tgctc 


tccaaagct 


SEQ 


ID 


NO: 


1152 


gtt tgctctc 


caaagctcg 


SEQ 


ID 


NO: 


1153 


tccaaagctc 


ggggaattg 


SEQ 


ID 


NO : 


1154 


tcggggaatt 


gattccagc 


SEQ 


ID 


NO: 


1155 


ggaat tgatt 


ccagctctg 


SEQ 


ID 


NO: 


1156 


gaat tgat tc 


cagctctgt 


SEQ 


ID 


NO: 


1157 


attccagctc 


tgttaaact 


SEQ 


ID 


NO: 


1158 


cagctctgtt 


aaaccccgg 


SEQ 


ID 


NO : 


1159 


agctctgt ta 


aactceggg 


SEQ 


ID 


NO: 


1160 


tgt taaactc 


eggggtagt 


SEQ 


ID 


NO: 


1161 


ctccggggta 


gttctctct 


SEQ 


ID 


NO : 


1162 


cggggtagtt 


ctctct tea 


SEQ 


ID 


NO: 


1163 


ggggtagttc 


cctcttcat 


SEQ 


ID 


NO : 


116 4 


ggtagttctc 


t ct t ca tgg 


SEQ 


ID 


NO : 


1165 


tagttctctc 


t tcatggat 


SEQ 


ID 


NO : 


1166 


gttctctctt 


catggatac 


SEQ 


ID 


NO : 


1167 
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Ctctctcttc atggataca 
ttcatggata cagaaaaat 
cagaaaaatc aggaaaaag 
aaagggaatt tgatgtgcg 
aagggaattt gatgtgcga 
cgacagactc ctcaagtga 
cagactcctc aagcgaata 
caagtgaata ttaatcctt 
agtgaatatt aatcctttt 
gtgaatatta atcctttta 
aatattaatc cttttactc 
actaatcctt ttactccgg 
ttaatccttt tactccgga 
taatcctcct actccggat 
aatcctttta ccccggatt 
ccctttactc cggatcctt 
actccggatt ctttgttgc 
ccccggatcc tttgttgct 
ccggattct t tgttgcttc 
cggattcttt gttgcttca 
attctttgtt gcttcattc 
tttgttgct t cantcctca 
ttgttgcttc attcctcag 
ttgcttcatt cctcaggac 
tgcttcattc ctcaggaca 
ttcattcctc aggacagtg 
ggacagtgtc gtcgtagaa 
cagtgtcgtc gtagaaaga 
tgtcgtcgta gaaagagaa 
agagaacgta ttggaatga 
agaacgtat t ggaatgat t 
tggaatgatt cctgtggtg 
ggaatgat tc ctgtggtga 
gccagtgatt atgagcttg 
ccagtgat ta tgagcttga 
ttatgagctt gaagatgaa 
agacctgcta agagaatta 
taagagaatt acaatcact 
aagagaatta caattactg 
aattacaatt actgaaagc 
attacaatta ctgaaagca 
gaaagcaata tgaagtccc 
atatgaagtc ccggtatac 
agtcccggta tacaacaga 
tcccggtata caacagaat 
caacagaatt tcatgagct 
aacagaattt catgagcta 
acagaatttc atgagctag 
tcatgagcta gagaaaatc 
agagaaaatc ggctctgga 
aaatcggctc tggagaatt 
ctggagaatt tggttctgt 
tggagaattt ggttctgta 
gaatttggtt ctgtattta 
aatttggttc tgtatttaa 
tggttctgta tttaagtgt 
gttctgtatt taagtgtgt 
ttctgtattt aagtgtgtg 
tctgtattta agtgtgtga 
tggatgcat t tatgccatt 
ggatgcatt t atgccat ta 
gatgcattta tgccattaa 
ttatgccatt aagcgatea 
tatgccatta agcgatcaa 
ttaagcgatc aaaaaagcc 



SEQ 


ID 


NO 


: 116 8 


SEQ 


ID 


NO 


: 116 9 


SEQ 


ID 


NO 


1170 


SEQ 


ID 


NO 


: 1171 


SEQ 


ID 


NO 


: 1172 


SEQ 


ID 


NO 


: 1173 


SEQ 


ID 


NO 


: 1174 


SEQ 


ID 


NO 


: 1175 


SEQ 


ID 


NO 


: 1176 


SEQ 


ID 


NO 


: 117 7 


SEQ 


ID 


NO 


: 1178 


SEQ 


ID 


NO 


117 9 


SEQ 


ID 


NO 


: 1180 


SEQ 


ID 


NO 


: 1181 


SEQ 


ID 


NO 


118 2 


SEQ 


ID 


NO 


: 1183 


SEQ 


ID 


NO 


: 1184 


SEQ 


ID 


NO 


: 1185 


SEQ 


ID 


NO 


: 1186 


SEQ 


ID 


NO 


: 1187 


SEQ 


ID 


NO 


: 1188 


SEQ 


ID 


NO 


118 9 


SEQ 


ID 


NO 


1190 


SEQ 


ID 


NO 


1191 


SEQ 


ID 


NO. 


1192 


SEQ 


ID 


NO: 


1193 


SEQ 


ID 


NO: 


1194 


SEQ 


ID 


NO: 


1195 


SEQ 


ID 


NO: 


1196 


SEQ 


ID 


NO: 


1197 


SEQ 


ID 


NO: 


1198 


SEQ 


ID 


NO: 


1199 


SEQ 


ID 


NO: 


1200 


SEQ 


ID 


NO: 


1201 


SEQ 


ID 


NO: 


1202 


SEQ 


ID 


NO : 


12 03 


SEQ 


ID 


NO: 


1204 


SEQ 


ID 


NO: 


1205 


SEQ 


ID 


NO: 


1206 


SEQ 


ID 


NO: 


1207 


SEQ 


ID 


NO: 


1208 


SEQ 


ID 


NO : 


1209 


SEQ 


ID 


NO: 


1210 


SEQ 


ID 


NO: 


1211 


SEQ 


ID 


NO: 


1212 


SEQ 


ID 


NO: 


1213 


SEQ 


ID 


NO: 


1214 


SEQ 


ID 


NO: 


1215 


SEQ 


ID 


NO: 


1216 


SEQ 


ID 


NO: 


1217 


SEQ 


ID 


NO: 


1218 


SEQ 


ID 


NO: 


1219 


SEQ 


ID 


NO: 


1220 


SEQ 


ID 


NO: 


1221 


SEQ 


ID 


NO: 


1222 


SEQ 


ID 


NO: 


1223 


SEQ 


ID 


NO: 


1224 


SEQ 


ID 


NO: 


1225 


SEQ 


ID 


NO : 


1226 


SEQ 


ID 


NO : 


1227 


SEQ 


ID 


NO : 


1228 


SEQ 


ID 


NO : 


1229 


SEQ 


ID 


NO : 


1230 


SEQ 


ID 


NO: 


12 3 1 


SEQ 


ID 


NO : 


■ 12 3 2 
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aaaagccact ggcgggctc 
t ggcgggctc tgttgatga 
gggctctgt t gatgagcag 
cagaacgctt tgagagaag 
agaacgct t t gagagaagt 
gagagaagta tatgctcat 
gagaagtat a tgctcatgc 
gtatatgctc atgcagtgc 
tgcagcgctt ggacagcat 
ggacagcatt cccacgtag 
gacagcattc tcatgtagt 
cagcattctc atgtagttc 
t tctcatgta gt tcgatat 
tcatgtagt t cgatatttc 
catgtagttc gatatttct 
tagttcgata tttctctgc 
gt tcgatat t tctctgcgt 
ttcgatattt ctctgcgtg 
tcgatatttc tctgcgtgg 
gatatttctc tgcgtgggc 
gaagatgatc atatgctta 
gatgaccata tgcttatac 
tcatatgctt atacagaat 
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ggtggaagt t tagctgatg 
gtggaagttt agctgatgc 
tggaagttta get gat get 
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agagttgcta aaagttatg 
gctaaaagtt acgattcat 
ctaaaagcta tgattcatc 
agttatgatt cacccagat 
gttatgattc atccagatc 
acgattcatc cagatccag 
catccagacc cagagagaa 
agaagacctt cagcaatgg 
gaagacct tc agcaatggc 
ggcactggta aagcattca 
gtaaagcatt cagtattgc 
taaagcattc agtattgct 
gcattcagta ttgccgtcc 
at tcagtat t gctgtccgc 
tattgctgtc cgct tctag 
ctgtccgctt ctagaaaga 
tgtccgcttc tagaaagag 
tccgcttct a gaaagagtg 
cagaacaatt acgaataga 
agaacaatta cgaatagaa 
attacgaata gaattgaat 
gaatagaatt gaatgccga 
ccgaaaagtt caaaaattc 
cgaaaagttc aaaaattca 
ttcaaaaatt cacttttac 
tcaaaaattc acttttaca 
aaattcactt ttacaaaaa 
aattcacttt tacaaaaag 
attcactttc acaaaaaga 
ttcactttta caaaaagaa 
aaaagaactc aagaaagca 
aagagcactc t tcactgac 
gagcactct t cactgaccg 
agcactcttc actgaccgg 
atggccacta ggtccacca 
acccagagta atagaacat 
cagagtaata gaacatctc 
atagaacat c tcgacttat 
agaacatctc gact tattg 
atctcgact t at tggaaag 
tct cgact ta t tggaaaga 
tcgacttatt ggaaagaaa 
tgaaccgctc tgtcagcct 
ccgctctgtc agccttact 
tgtcagcct t act at at ac 
gtcagcctta eta tat act 
tgggcaactc tgcgccggg 
a 9gcgggctc ggegctget 
ggegctgeta geattgeag 
tgctagcatt gcagcagac 
gacggcgctc caagaggac 
caggagaata tcaacccgg 
ggagaatatc aacceggaa 
agcgcccgtc caacaaccg 
gctggcggta ctgaagtcc 
tactgaagtc cgggaaccc 
ccgcggggtc tagegcage 
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cttaaggatc ttcctgtaa 
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tcttcctgta aatgatgag 
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tgagcatgtc accgttcct 
tgtcaccgtt cctccttgg 
gtcaccgtnc ccccttgga 
accgttcccc ctcggaaag 
gcccctccct ggaaagcaa 
gcaaacagta aacagcctg 
agcctgcgtc caccattca 
gcctgcgttc accattcac 
gttcaccatt catgtggat 
ctcaccattc atgtggatg 
aaagaagctc agaagaagc 
cagctgaatc tcaaaaaat 
gctgaatctc aaaaaatag 
tcaaaaaata gagcgtgaa 
gccctggcut ttaattcag 
ccctggctnt taattcagc 
cctggctttt aattcagcc 
ctggctttta attcagcca 
gcttttaatt cagccatta 
cttttaattc agccattag 
t tcagccatc agtttacct 
tcagccatta gtttacctg 
gccattagrt tacctggac 
ccatcagttc acctggacc 
cat r.agt t ta cctggaccc 
gaaaaccatt ggtccctct 
accattggtc cc tcttgat 
ttggtccctc ttgattatc 
ggtccctct c gat tatcca 
cctcttgatt atccaatgg 
ctcttgatta tccaatgga 
cttgattacc caa tggatg 
atggatggta gttttgagt 
gatggtagtt ttgagtcac 
atggtagt tt tgagtcacc 
tggtagtt tt gag t caeca 
gttttgagtc accacatac 
tcaccacata ctatggaca 
ccacatacta tggacatgt 
tggacatgtc aattgtatt 
catgtcaatt gtattagaa 
caattgtatt agaagatga 
aattgtatta gaagatgaa 
agtgagtgtt aatgaagta 
gtgagtgtta atgaagtac 
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tggactggtt agttgaagt 
ggactggtta gttgaagta 
ctggttagtt gaagtagga 
agt tgaagt a ggagaagaa 
gagaagaata caaactaca 
gaagaatata aactacaga 
acataaacta cagaatgag 
accctgcatt tggctgtga 
ccctgcattt ggctgtgaa 
ctgcgaacca cattgatag 
gaactacatt gataggttc 
tacattgata ggttcctgt 
ttgataggtt cctgtcttc 
tgat aggttc ctgtcttcc 
ggttcctgtc ttccatgtc 
ttcctgtctt ccatgtcag 
t cctgtcttc catgtcagt 
cttccatgtc agt get gag 
aggaaaactt cagcttgtg 
ggaaaacttc agcttgtgg 
acttcagctt gtgggcact 
act get get a tgctgttag 
ctatgctgtt agectcaaa 
tatgctgtta gectcaaag 
tgttagcctc aaagtttga 
cc t caaagt t tgaagaaat 
ctcaaagttt gaagaaata 
tgaagaaata tacccccca 
aagaaatata ccccccaga 
cccagaagta gcagagt t t 
tagcagagr.t tgtgtacat 
agcagagttt gtgtacat t 
agtttgtgta cattacaga 
tgtgtacatt acagatgat 
gtgtacatta cagatgata 
acagatgat a cc tacacca 
atgataccta caeca agaa 
gaaacaagtt ctgagaatg 
atggagcatc tagttt tga 
ggagcatcta gttttgaaa 
gcatctagtt ttgaaagtc 
cat ct agt tt tgaaagtcc 
atctagtttt gaaagtcct 
t ttgaaagtc cttactttt 
gaaagtcct t acttttgac 
aaagtcctta cttttgact 
gtccttactt ttgacttag 
tccttacttt tgact tagc 
ccttactttt gacttagct 
cttttgact t agctgctcc 
ttttgactta gctgctcca 
ttagctgetc caacagtaa 
tccaacagta aatcagttt 
acagtaaatc agtttctta 
taaatcagtt tctt accca 
aaatcagt tt ct tacccaa 
aatcagtttc ttacccaat 
tcagtttctt acccaatac 
cagtttctta cccaatact 
ttacccaata etttctgea 
cccaatactt tetgeatea 
ccaatacttt ctgcatcag 
caatactttc tgeatcage 
tttctgeate ageagectg 
ctgcaaagtt gaaagttta 
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ID 


NO : 


1518 


SEQ 


ID 


NO : 


1519 


SEQ 


ID 


NO : 


152 0 


SEQ 


ID 


NO: 


152 1 


SEQ 


ID 


NO : 


1522 


SEQ 


ID 


NO : 


152 3 


SEQ 


ID 


NO: 


152 4 


SEQ 


ID 


NO : 


1525 


SEQ 


ID 


NO : 


1526 


SEQ 


ID 


NO : 


1527 


SEQ 


ID 


NO: 


1528 


SEQ 


ID 


NO : 


1529 


SEQ 


ID 


NO : 


15 3 0 


SEQ 


ID 


NO : 


1531 


SEQ 


ID 


NO : 


1532 


SEQ 


ID 


NO: 


1533 


SEQ 


ID 


NO : 


1534 


SEQ 


ID 


NO : 


1535 


SEQ 


ID 


NO; 


1536 


SEQ 


ID 


NO : 


1537 


SEQ 


ID 


NO : 


1538 


SEQ 


ID 


NO : 


1539 


SEQ 


ID 


NO: 


1540 


SEQ 


ID 


NO : 


1541 


SEQ 


ID 


NO : 


1542 


SEQ 


ID 


NO : 


1543 


SEQ 


ID 


NO : 


1544 


SEQ 


ID 


NO : 


1545 


SEQ 


ID 


NO: 


1546 


SEQ 


ID 


NO : 


1547 


SEQ 


ID 


NO : 


154 8 


SEQ 


ID 


NO : 


1549 


SEQ 


ID 


NO : 


1550 


SEQ 


ID 


N J : 


1551 


SEQ 


ID 


no : 


1552 


SEQ 


ID 


HO : 


1553 


SEQ 


ID 


NO : 


1554 


SEQ 


ID 


NO : 


15 55 


SEQ 


ID 


NO : 


1556 


SEQ 


— r-\ 


NO : 


15 57 
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gttgaaagtt 


tagcaatgt 


SEQ 


IC 


NO: 


1558 


ttgaaagttt 


agcaatgt t 


SEQ 


ID 


MO : 


155 9 


tgaaagttta 


gcaatgttt 


SEQ 


ID 


NO : 


15 6 0 


tagcaatgtt 


tt tgggaga 


SE2 


ID 


N J : 


15*1 


agcaatgtct 


t tgggagaa 


SEQ 


ID 


NO : 


15 6 2 


gcaatgttt t 


tgggagaa t 


SEQ 


ID 


NO: 


15 6 3 


caatgt t tt t 


gggagaat t 


SE2 


ID 


NO : 


15 6 4 


tgggagaa tt 


aagt ttgat 


SEQ 


ID 


NO : 


156 5 


gggagaatta 


agtttgata 


SEQ 


ID 


NO: 


1566 


gaat taagt c 


tgatagatg 


SEQ 


ID 


NO : 


1567 


aattaagttt 


gatagatgc 


SEQ 


ID 


NO : 


1568 


aagtttgata 


gatgctgac 


SEQ 


ID 


NO: 


1569 


ctgacccata 


cctcaagt a 


SEQ 


ID 


NO : 


1570 


cccatacctc 


aagtat t tg 


SEQ 


ID 


NO : 


1571 


acctcaagca 


tt tgccatc 


SEQ 


ID 


NO: 


1572 


ct caagtat t 


tgccatcag 


SEQ 


ID 


NO: 


1573 


ccaagtattt 


gccatcagt 


SEQ 


ID 


NO: 


1574 


at t tgccatc 


agt tattgc 


SEQ 


ID 


NO: 


1575 


gccatcagtt 


attgctgga 


SEQ 


ID 


NO: 


1576 


ccatcagtta 


t tgctggag 


SEQ 


ID 


NO : 


1577 


atcagttatt 


gctggagct 


SEQ 


ID 


NO : 


1578 


gagctgcctt 


teat tt age 


SEQ 


ID 


NO : 


1579 


agctgccttt 


cat t tagca 


SEQ 


ID 


NO : 


158 0 


gctgcctttc 


at ttagcac 


SEQ 


ID 


NO: 


158 1 


gcctttcat t 


tagcact ct 


SEQ 


ID 


NO : 


158 2 


cccttcattt 


agcactcta 


SEQ 


ID 


NO : 


158 3 


ctttcattta 


gcactctac 


SEQ 


ID 


NO : 


1584 


tttagcaccc 


tacacagtc 


SEQ 


ID 


NO : 


158 5 


tagcactcta 


cctcagtcQc 


SEQ 


ID 


NO : 


158 6 


ctacacagcc 


aegggacaa 


SEQ 


ID 


NO : 


158 7 


ggcctgaacc 


attaatacg 


SEQ 


ID 


NO: 


158 8 


ctgaatcatt 


aatacgaaa 


SEQ 


ID 


NO : 


158 9 


atcattaata 


cgaaagact 


SEQ 


ID 


NO ; 


1590 


agactggata 


taccctgga 


SEQ 


ID 


NO : 


159 1 


accggataca 


ccctggaaa 


SEQ 


ID 


NO : 


1592 


ctggaaagtc 


t t aagcett 


SEQ 


ID 


NO : 


1593 


ggaaagtctt 


aagect tgt 


SEQ 


ID 


NO : 


1594 


gaaagtctta 


agccttgtc 


SEQ 


ID 


NO: 


1595 


ctCaagcctt 


gtctcatgg 


SEQ 


ID 


NO: 


1596 


aagccttgtc 


tcatggacc 


SEQ 


ID 


NO : 


1597 


gccttgtctc 


atggacct t 


SEQ 


ID 


NO: 


1598 


catggaccct 


caccagacc 


SEQ 


ID 


NO : 


1599 


atggacct tc 


accagacct 


SEQ 


ID 


NO: 


1600 


accagaccta 


cctcaaagc 


SEQ 


ID 


NO: 


1601 


gacctacctc 


aaagcacca 


SEQ 


ID 


NO: 


1602 


cacaacagtc 


aataagaga 


SEQ 


ID 


NO: 


1603 


acagtcaata 


agagaaaag 


SEQ 


ID 


NO: 


1604 


gagaaaagt a 


caaaaat t c 


SEQ 


ID 


NO: 


1605 


tacaaaaatt 


caaagtatc 


SEQ 


ID 


NO: 


1606 


acaaaaat tc 


aaagt atca 


SEQ 


ID 


NO: 


1607 


at ccaaagta 


t catggtgt 


SEQ 


ID 


NO: 


1608 


tcaaagtatc 


atggtgttt 


SEQ 


ID 


NO: 


1609 


tcatggtgtt 


tctctcctc 


SEQ 


ID 


NO: 


1610 


catggtgttt 


ctctcctca 


SEQ 


ID 


NO: 


1611 


a tggtgt ttc 


tctcctcaa 


SEQ 


ID 


NO: 


1612 


gtgtttctct 


cctcaaccc 


SEQ 


ID 


NO: 


1613 


ttctctcctc 


aacccacca 


SEQ 


ID 


NO : 


1614 


atggtcgctc 


cgcggccgc 


SEQ 


ID 


NO: 


1615 


gcggccgctc 


cgccgcgtg 


SEQ 


ID 


NO : 


1616 


cgtggtgctt 


t tttatcag 


SEQ 


ID 


NO : 


1617 


gtggtgcttt 


1 1 ta t cagg 


SEQ 


ID 


NO: 


1618 


tggtgctt tt 


t tatcaggg 


SEQ 


ID 


NO : 


lb 1* 


ggtgcttttt 


tat cagggc 


SEQ 


ID 


NO : 


16 2 0 


gtgctt tt tt 


atcagggca 


SEQ 


ID 


NO : 


16 2 1 


tgcttt ttta 


tcagggcaa 


SEQ 


ID 


NO : 


1622 
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cttttttatc 


agggcaagc 


SEQ 


ID 


NO 


: 1623 


aagctgtgtt 


ccatggcag 


SEQ 


ID 


NO 


: 1624 


a '?ctgtgttc 


catggcagg 


SEQ 


ID 


NO 


16 2 5 


cagggaactt 


ttggcagag 


SEQ 


ID 


NO 


: 1 6 2 6 


agggaact tt 


tggcagagc 


SEQ 


ID 


NO 


: 16 2 7 


gggaacttct 


ggcagagct 


SEQ 


ID 


NO 


: 1628 


ggcagagctc 


ccactatt t 


SEQ 


ID 


NO 


: 162 9 


gc tcccact a 


tt tgcaatg 


SEQ 


ID 


NO 


: 16 3 0 


tcccactatc 


tgcaatgga 


SEQ 


ID 


NO 


: 1631 


cccact at t t 


gcaatggat 


SEQ 


ID 


NO 


1632 


gcaatggatt 


ttggataaa 


SEQ 


ID 


NO 


: 1633 


caatggattt 


tggataaac 


SEQ 


ID 


NO 


: 1634 


aatggatttt 


ggataaaca 


SEQ 


ID 


NO 


: 1635 


attt tggata 


aacaagatc 


SEQ 


ID 


NO 


: 1636 


aaacaagatc 


tgt tgaagg 


SEQ 


ID 


NO 


: 1637 


aagatctgtg 


gaaggagcg 


SEQ 


ID 


NO 


16 3 8 


caaaaggat t 


t aaagt t tc 


SEQ 


ID 


NO 


: 16 33 


aaaaggattt 


aaagtt tct 


SEQ 


ID 


NO 


: 164 0 


aaaggattta 


aagt 1 1 ct c 


SEQ 


ID 


NO 


16 4 1 


atttaaagtt 


t ct ct caga 


SEQ 


ID 


NO 


: 16 4 2 


tttaaagttt 


ct ct cagag 


SEQ 


ID 


NO 


: 164 3 


ttaaagtttc 


t ctcagagg 


SEQ 


ID 


NO 


164 4 


aaagtt tctc 


t cagaggaa 


SEQ 


ID 


NO 


164 5 


agtttctctc 


agaggaaga 


SEQ 


ID 


NO 


164 6 


aggaagaata 


ttggaagt t 


SEQ 


ID 


NO 


164 7 


gaagaatat t 


ggaagtt ac 


SEQ 


ID 


NO 


1648 


at tggaagt t 


acaaatatt 


SEQ 


ID 


NO 


164 9 


t tggaagtt a 


caaatat 1 1 


SEQ 


ID 


NO : 


1650 


gt t acaaat a 


t tttttaca 


SEQ 


ID 


NO; 


165 1 


tacaaatar.t 


tt t tacaaa 


SEQ 


ID 


NO : 


1652 


acaaatat tt 


t t t acaaat 


SEQ 


ID 


NO : 


165 3 


caaatatt t t 


1 1 acaaat g 


SEQ 


ID 


NO : 


1654 


aaatattttt 


t acaaatgt 


SEQ 


ID 


NO : 


1655 


aatattt tt t 


acaaatgt t 


SEQ 


ID 


NO : 


16 5 6 


atattt ttta 


caaatgt t a 


SEQ 


ID 


NO : 


1657 


nacaaatgt t 


atccaagccL 


SEQ 


ID 


NO: 


1658 


acaaatgtta 


tccaagcat 


SEQ 


ID 


NO : 


16 5 9 


aaatgt tatc 


caagcatt a 


SEQ 


ID 


NO : 


1660 


t ccaagcat t 


aggtgaaca 


SEQ 


ID 


NO : 


166 1 


ccaagcatta 


ggtgaacat 


SEQ 


ID 


NO : 


1662 


ggtgaacatc 


t taaattaa 


SEQ 


ID 


NO: 


1663 


tgaacatctt 


aaatt aaga 


SEQ 


ID 


NO : 


1664 


gaacat ct ta 


aat taagac 


SEQ 


ID 


NO: 


1665 


atct taaatt 


aagacaaca 


SEQ 


ID 


NO : 


1666 


tct taaat ta 


agacaacaa 


SEQ 


ID 


NO: 


1667 


acaacaagtt 


at tgecact 


SEQ 


ID 


NO: 


1668 


caacaagt t a 


ttgccactg 


SEQ 


ID 


NO: 


1669 


acaagttatt 


gccactgct 


SEQ 


ID 


NO : 


1670 


gccactgcta 


cggtatatt 


SEQ 


ID 


NO: 


1671 


tgctacggta 


tatttcaag 


SEQ 


ID 


NO: 


1672 


ct acggtata 


t ttcaagag 


SEQ 


ID 


NO; 


1673 


acggtatatt 


tcaagagat 


SEQ 


ID 


NO : 


1674 


cggtatatt t 


caagagatt 


SEQ 


ID 


NO : 


1675 


tcaagagat t 


etatgecag 


SEQ 


ID 


NO : 


1676 


caagagat tc 


tatgecagg 


SEQ 


ID 


NO: 


1677 


agagat tcta 


tgccaggta 


SEQ 


ID 


NO: 


1678 


atgccaggta 


t tctctgaa 


SEQ 


ID 


NO : 


167-3 


gccaggtat t 


ctctgaaaa 


SEQ 


ID 


NO: 


168 0 


ccaggtattc 


tctgaaaag 


SEQ 


ID 


NO : 


168 1 


aggtattctc 


tgaaaagt a 


SEQ 


ID 


NO : 


1682 


ctgaaaagta 


tagatcctg 


SEQ 


ID 


NO : 


1683 


gaaaagt at a 


gatcctgta 


SEQ 


ID 


NO: 


1684 


agtat agate 


c tgt at taa 


SEQ 


ID 


NO: 


1685 


agat cctgta 


t t aatggct 


SEQ 


ID 


NO: 


1686 


atcctgtatt 


aa t ggct cc 


SEQ 


ID 


NO : 


1667 
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tcctgtatta atggctcct 
ttaatggctc ctacatgcg 
atggctccca ca tgtgtgt 
catgtgtgtt tttggcacc 
atgtgtgttt ttggcatcc 
tgtgtgtttt tggcatcca 
gtgtgcttct ggcatccaa 
ttttggcatc caaagtaga 
atccaaagta gaggaattt 
tagaggaat t tggagtagt 
agaggaattt ggagtagtt 
atttggagta gtttcaaat 
tggagtagtt tcaaataca 
ggagtagttt caaatacaa 
gagtagcttc aaatacaag 
gtttcaaata caagattga 
atacaagatt gattgctgc 
aagattgatt gctgctgct 
gctgctgcta cttctgtat 
gctgctactt ctgtattaa 
ctgctacttc tgtattaaa 
tacttccgta ttaaaaact 
cttctgtatt aaaaactag 
tcctgtatta aaaactaga 
ttaaaaacta gatttccat 
aaactagatt ttcatatgc 
aactagattt tcatatgcc 
actagatttt catatgcct 
ctagatr.ttc atatgcctc 
gattttcata tgcctttcc 
catatgcctt tccaaagga 
atar.gccctt ccaaaggaa 
tatgcctttc caaaggaat 
caaaggaatt tccttatag 
aaaggaattt ccttatagg 
aaggaatttc cttatagga 
gaatttcctt ataggatga 
aatttcctta taggatgaa 
tttccttata ggatgaatc 
aggatgaatc atatattag 
atgaatcata tattagaat 
gaatcatata ttagaatgt 
atcatatatt agaatgtga 
tcatatatta gaatgtgaa 
aatgtgaatt ccatctgtt 
atgtgaat tc tatctgtta 
gtgaattcta tctgt taga 
gaattctatc tgttagaac 
tctatctgtt agaactaat 
eta tctgt t a gaact aatg 
gt tagaacta atggattgt 
ctaatggatt gttgcttga 
atggattgtt gcttgatag 
at tgt tgett gatagtgta 
t tget tgata gtgtatcat 
t gatagtgta tcatcctta 
atagtgtatc atccttata 
gtgtatcatc ct tatagac 
tatcatcctt acagacctt 
a tcatcctta tagaccttt 
catccttata gaectttge 
tatagacct t tgctccagt 
atagaccttt gctccagta 
acctttgctc cagtatgtg 
tgctccagt a tgtgcagga 



SEQ 


ID 


NO 


: 1688 


SEQ 


ID 


NO 


: 1689 


SEQ 


ID 


NO 


: 1690 


SEQ 


ID 


NO 


: 16 91 


SEQ 


ID 


NO 


: 16 92 


SEQ 


ID 


NO 


: 1693 


SEQ 


ID 


NO 


: 1694 


SEQ 


ID 


NO 


: 1695 


SEQ 


ID 


NO 


: 1696 


SEQ 


ID 


NO 


: 1697 


SEQ 


ID 


NO 


: 1698 


SEQ 


ID 


NO 


16 9 9 


SEQ 


ID 


NO 


: 17 0 0 


SEQ 


ID 


NO 


17 01 


SEQ 


ID 


NO 


17 02 


SEQ 


ID 


NO 


: 1703 


SEQ 


ID 


NO 


: 17C4 


SEQ 


ID 


NO 


: 1705 


SEQ 


ID 


NO 


: 1706 


SEQ 


ID 


NO 


: 17 07 


SEQ 


ID 


NO 


17 08 


SEQ 


ID 


NO 


1709 


SEQ 


ID 


NO 


1710 


SEQ 


ID 


NO 


1711 


SEQ 


ID 


NO . 


1712 


SEQ 


ID 


NO : 


1^13 


SEQ 


ID 


NO . 


1714 


SEQ 


ID 


NO : 


1715 


SEQ 


ID 


NO: 


1716 


SEQ 


ID 


NO : 


1717 


SEQ 


ID 


NO : 


1718 


SEQ 


ID 


NO : 


1719 


SEQ 


ID 


NO : 


172 0 


SEQ 


ID 


NO : 


1721 


SEQ 


ID 


NO : 


1722 


SEQ 


ID 


NO : 


1723 


SEQ 


ID 


NO: 


1724 


SEQ 


ID 


NO: 


1725 


SEQ 


ID 


NO : 


1726 


SEQ 


ID 


NO : 


1727 


SEQ 


ID 


NO: 


1728 


SEQ 


ID 


NO : 


1729 


SEQ 


ID 


NO: 


1730 


SEQ 


ID 


NO: 


1731 


SEQ 


ID 


NO: 


1732 


SEQ 


ID 


NO: 


173 3 


SEQ 


ID 


NO: 


1734 


SEQ 


ID 


NO: 


1735 


SEQ 


ID 


NO: 


1736 


SEQ 


ID 


NO : 


17 3 7 


SEQ 


ID 


NO: 


1738 


SEQ 


ID 


NO: 


173 9 


SEQ 


ID 


NO: 


174 0 


SEQ 


ID 


NO : 


174 1 


SEQ 


ID 


NO: 


1742 


SEQ 


ID 


NO : 


174 3 


SEQ 


ID 


NO : 


1744 


SEQ 


ID 


NO : 


1745 


SEQ 


ID 


NO : 


174 fc. 


SEQ 


ID 


NO : 


174 7 


SEQ 


ID 


NO : 


1748 


SEQ 


ID 


NO : 


174 f* 


SEQ 


ID 


NO : 


1750 


SEQ 


ID 


NO : 


17 51 


SEQ 


ID 


NO : 


17 51: 
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aagacatgtt gcttcccct 
catgttgctt ccccttgca 
atgttgcttc cccttqcat 
gcttcccctt gcatggagg 
atggaggata gtgaatgat 
gtgaatgata cctacagaa 
atgataccta cagaacgga 
agaacggacc tttgcctac 
aacggatctt tgcctactg 
acggatcctt gcctactgt 
tctttgccta ctgtaccct 
gcctactgta tcctccttt 
ctactgtatc ctcctttca 
ctgtatcctc ctttcatga 
tatcctcctt tcatgatag 
atcctcctt: catgatagc 
tcctcctttc a t. gar. age t 
tttcatgata gctttagct 
atgatagctt tagcttgec 
tgatagcttt agettgect 
gatagcttta gcctgccta 
gctttagctt gcccacatg 
agettgecta catgtagee 
cctacatgta gcctgtgtt 
agcctgtgtt gtacagcag 
ctgtgttgta cagcagaaa 
ggcaatggtt tgetgaget 
gcaatggttt gctgagctt 
tgetgagett tctgtggat 
gctgagcttc ctgtggata 
tctgtggata tggaaaaga 
ggaaaagact ttggaaata 
gaaaagattt tggaaataa 
aaaagatttt ggaaataat 
tttggaaata atcagggtt 
ggaaataatc agggttatt 
aatcagggtt attttaaaa 
atcagggtta ttttaaaac 
cagggttatt ttaaaacta 
agggt tattt taaaactat 
gggttatttt aaaaetata 
ggttatttta aaactatat 
tttaaaactia tatgagcag 
t aaaaetata tgagcagtg 
tggaagaatt tcgatgaga 
ggaagaattt cgatgagag 
gaagaattte gatgagaga 
ggcaaccat t cttagtaag 
gcaaceattc t tagtaaga 
aaccattctt agtaagatg 
accat tet ta gtaagatgc 
at t ct tagta agatgecaa 
aaaccacetc caaacagtg 
gagcagggtc caaatggaa 
aatggaagtc agaaetcta 
gtcagaact c tagctacag 
eagaactcta gctacagcc 
act ctagcta cagccaatc 
acagccaatc ttaaaacat 
agecaatett aaaacattc 
gecaatctta aaacattcc 
ttaaaacatt ccgaagaat 
taaaacattc cgaagaat t 
ccgaagaatt ccatagtgg 
cgaagaat tc catagtgga 



SEQ 


ID 


NO 


: 1753 


SEQ 


ID 


NO 


: 1754 


SEQ 


ID 


NO 


1755 


SEQ 


ID 


NO 


: 1756 


SEQ 


ID 


NO 


: 1757 


SEQ 


ID 


n:> 


: 1758 


SEQ 


ID 


NO 


: 1759 


SEQ 


ID 


NO 


: 1760 


SEQ 


ID 


NO 


: 1761 


SEQ 


ID 


NO 


: 1762 


SEQ 


ID 


NO 


: 1763 


SEQ 


ID 


NO 


17 6 4 


SEQ 


ID 


NO 


: 1765 


SEQ 


ID 


NO 


: 1766 


SEQ 


ID 


NO 


1767 


SEQ 


ID 


NO 


: 1768 


SEQ 


ID 


NO 


: 1763 


SEQ 


ID 


NO 


: 1770 


SEQ 


ID 


NO 


: 1771 


SEQ 


ID 


NO 


: 1772 


SEQ 


ID 


NO 


1773 


SEQ 


ID 


NO 


1 774 


SEQ 


ID 


NO 


1775 


SEQ 


ID 


NO 


1776 


SEQ 


ID 


NO 


1777 


SEQ 


ID 


NO 


1778 


SEQ 


ID 


NO 


1779 


SEQ 


ID 


NO - 


1780 


SEQ 


ID 


NO : 


1781 


SEQ 


ID 


NO : 


1732 


SEQ 


ID 


NO : 


1783 


SEQ 


ID 


NO : 


1784 


SEQ 


ID 


NO : 


1785 


SEQ 


ID 


NO : 


1786 


SEQ 


ID 


NO : 


1787 


SEQ 


ID 


NO: 


1788 


SEQ 


ID 


NO : 


1789 


SEQ 


ID 


NO : 


1790 


SEQ 


ID 


NO : 


1791 


SEQ 


ID 


NO : 


1792 


SEQ 


ID 


NO: 


1793 


SEQ 


ID 


NO : 


1794 


SEQ 


ID 


NO : 


1795 


SEQ 


ID 


NO: 


1796 


SEQ 


ID 


NO: 


1797 


SEQ 


ID 


NO : 


1798 


SEQ 


ID 


NO: 


1799 


SEQ 


ID 


NO : 


1800 


SEQ 


ID 


NO : 


1801 


SEQ 


ID 


NO : 


1802 


SEQ 


ID 


NO: 


1803 


SEQ 


ID 


NO: 


1804 


SEQ 


ID 


NO: 


1805 


SEQ 


ID 


NO: 


1806 


SEQ 


ID 


NO : 


1807 


SEQ 


ID 


NO : 


1808 


SEQ 


ID 


NO: 


1809 


SEQ 


ID 


NO): 


1810 


SEQ 


ID 


NO : 


1811 


SEQ 


ID 


NO : 


1812 


SEQ 


ID 


NO : 


1813 


SEQ 


ID 


NO : 


1814 


SEQ 


ID 


NO: 


1815 


SEQ 


ID 


NO : 


1816 


SEQ 


ID 


NO: 


1817 
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gaattccata gtggaccac 
tggaccact t ggaaataaa 
acaccagctc ctgtgctgc 
ggaaaccatc cgccgcgcg 
gccgcgcgta ccccgatgc 
tgccaacct c ctcaacgac 
caacctcctc aacgaccgg 
gcgcgccctc ggtgtccta 
cctcggtgtc ctacttcaa 
cggtgtccta ctccaaatg 
tgtcctactt caaatgtgt 
gtcctactcc aaatgtgtg 
gaaggaggt c ctgccgtcc 
tcct.gccgtc catgcggaa 
ycggaagat c gt cgccacc 
gaagategtc gccacctgg 
gctggaggt.c tgcgaggaa 
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tctatttact gcagccaaa 
agccaaactc gaggaaatc 
tgaggaaatc tatcctcca 
aggaaatcca Ccctccaaa 
gaaatctatc ctccaaagt 
acctatcctc caaagttgc 
ctccaaagtt gcaccagtt 
tgcaccagct tgcgtatgt 
gcaccagttt gcgtatgtg 
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aacagaagta tttctgtgg 
cagaagtatt tctgtggat 
agaagtattt ctgtggatg 
gaagtatttc tgtggatgg 
ggatggcat c aaacagggc 
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caaagtgttc tttattgaa 
aaagtgtttc ttattgaat 
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gaaatggctt tctgtagag 
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aatggctttc tgtagagga 
gctttctgta gaggacatc 
agaggacatc ctggccgtc 
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ccgagctgta cactcccag 
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cgcagctgtc tctagccaa 
cagctgtctt cagccaaag 
agctgtcttt agccaaagc 
gctgtcttta gccaaagcc 
aaaccagctt ggactggag 
gtgagagct t ccagtgaga 
tgagagct tc cagtgagat 
cagtgagatc gtctgccag 
tgagaccgtc tgccagcta 
ctgccagcta tttcaggct 
gccagctat t tcaggcttc 
ccagctacut caggcttcc 
cage tat 1 1 c aggct tccc 
tttcaggctt cccaggctg 
ttcaggcttc ccaggctgt 
ccaggctgtc agt aaacaa 
gctgtcagta aacaacaag 
acaacaagtc ttctccgtg 
aacaagt ct t ccccgtgca 
acaagtcttc tccgtgcag 
aagtcttccc cgtgcagaa 
gaagggactc aatgacaca 
caat.gaggta cattctgat 
gaggtacatt ctgatcgac 
aggtacantc tgatcgact 
cattctgatc gactggctg 
ggtggaagtt gccaccatg 
tgaatgactt cacaagcct 
gaatgact tc acaagectg 
tggaccggta ectgeggag 
tgccgcggta caggctcca 
guacaggctc cagctgetg 
gctgggcatc gectgeatg 
ctgcatggtc acctgcacc 
catggtcatc tgcacccgg 
gcacccggtt tatcagtaa 
cacccggttt atcagtaaa 
acceggttta tcagtaaag 
ccggtttatc agtaaagag 
tttatcagta aagagatcc 
taaagagatc ctgaccatc 
cctgaccatc egggaggee 
ggaggccgta tggctcacg 
cgtatggctc aeggacaac 
gacaacactt acaagtacg 
acaacactta caagtacga 
cttacaagta cgaggacct 
gggegagate gtctccgcc 
egagategtc tccgccttg 
agategtetc cgccttgga 
tctccgcctt ggaagggaa 
agggaagatt cgagtcccc 
gggaagattc gagtcccca 
gattcgagtc cccactgtg 
gtggtggatt acaaggagg 
tggtggatta caaggaggt 
caaggaggtc ctgctgacg 
getgaegcta gtccctgtg 
gaegctagtc cctgtggag 
tgtgcagctt cctctgcga 
gtgeagctte etctgegag 
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cagct tcct c tgcgagctc 
ctgcgagctc tccctgctg 
gcgagct ct c cc t get gca 
ccagcctgt c cgcctacgc 
tgtccgcct a cgccccagc 
agccctgccc ctggccaga 
tggaccactc agctgtggg 
gtgggacctc aceggatte 
tcaccggact ctcctatga 
caceggat t c tcctatgaa 
ccggattctc ctatgaaga 
gattctccta tgaagacct 
tgaagacccc atcccctgc 
agacctcat t ccctgcgtc 
gacctcattc cctgcgtct 
t ccctgcgtc t tgagcetc 
cctgcgtct t gagcctcca 
ct tgagcetc cat aagaag 
agect ccata agaagtget 
agaagtget t ccatgatga 
gaagtgct t c catgatgac 
ccaaggacta caggcaagt 
caggcaagtc tctctgacc 
ggcaagtctc tctgaccgc 
caagtctctc tgaccgccg 
ageageggt t tgaggacaa 
geageggt 1 1 gaggacaag 
acaageget a tggagaaat 
tggagaaacc agecaggaa 
tgctgagcta cagecagt t 
acagecagtt gtgt getge 
gtgetgeatt aggagtgac 
tgetgeatta ggagtgaca 
cccccgactt tcctcagca 
ccccgacttt cctcagcac 
cccgactttc ctcagcaca 
gactttcctc agcacaggg 
aggggagatc cacgccttc 
tccacgcctt cctcagctc 
ccacgccttc ctcagctct 
cgccttcctc agctctccc 
tcctcagctc tccctcggg 
ctcagctctc cctcggggc 
gctctccctc ggggeggag 
gaacagcctc caggaagac 
gaggcagctt cgttaccac 
aggcagcttc gttaccacc 
cagcttegtt accaccccc 
agettegtta ccaccccca 
cggagctgtc cagecagga 
tgggcagctt cctcgactg 
gggcagcttc ctcgactgg 
cagcttcctc gactggagc 
actgctgctc tggctatga 
gctctggcta tgaaggega 
gtgacagctc ccagcggca 
cagcggcatc ctcgatgtc 
cggcatcctc gatgtcacc 
cctcgatgtc accgtggtc 
caccgtggtc tacctgaac 
ccgtggtcta ccr.gaaccc 
gaacagcatt getgecagg 
gecaggaate cagtgatga 
gaggaggctt gtccagagg 
gaggcttgtc cagaggcaa 
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cacccagatc cctgcaacc 
acccctggtc cgcaccagc 
gaaggacgt c acgacctca 
:cacgacctc agggt actc 
:ctcagggta ctcctccgc 
-agggtactc ctccgtcag 
ggtactcctc cgticagcac 
ctcctccgtc agcaccgca 
accgcaagtc ccacaagct 
ccacaagcnc cgtggacgg 
acggtggctt gggggccct 
ccccaaccta cctcagtgc 
aacctacctc agtgctgtc 
cagtgctgtc cctgcacag 
acagtgactc gcacacaca 
tgccaccatc aggccagga 
ccaggaagtc atgtttaca 
aagtcatgtt tacagtgtc 
agtcatgttt acagtgtcg 
gtcatgttta cagtgtcgt 
tt.acagtgtc gtcccccaa 
cagtgtcgtc ccccaagtc 
cecccaagtc ccccggaga 
gagcagtgtt ccccagcaa 
agcagtgt tc cccagcaac 
gaagcggat a aacctatgc 
gataaaccta tgcatacac 
cctatgcata cacagtgag 
cetgggcct t gtgaggctg 
gggccgagtt gtctcggcg 
ccgagt tgtc tcggcggcg 
ccgaggcctc cacccagga 
caggacagtc cccctcccc 
agtccccctc cccgggcct 
cccgggcctc tctcctctt 
cgggcctctc tcctct tgc 
ggcctctctc ctcitgcct 
ctctctcctc t tgcct acg 
etc tcctct t gectacgag 
ctcttgccta cgagtcc cc 
cctacgagtc cccctctcc 
agtccccctc tectegtag 
tccccct etc ctegtagge 
ccctctcctc gtaggect c 
tctcctcgta ggcctctcg 
cgtaggcctc teggatctg 
taggcctctc ggatctgat 
ctctcggatc tgatatcgt 
ggatctgata tcgt.ggggt 
atctgatatc gtggggtga 
gagggtggtt acegtgagg 
a 999tggtta ccgtgagga 
agetgeagtc tctgtcaag 
ctgcagtctc tgtcaagac 
agtctctgtc aagatgata 
caagatgata gaggtactg 
gatagaggta ctgacaaca 
caactgactc tcagaaact 
actgactctc agaaactgc 
gaaactgeta caccagctg 
atgccctgt t ggaacagga 
aacaggagt c tagatgt ca 
caggagtcta gatgtcagc 
tctagatgtc agecaaagg 
gecaaaggtc tgtggtttg 
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gtctgtggtt tgagactaa 
tctgtggttt gagactaat 
tttgagacta actgagtct 
gagactaat t gagtctgca 
taattgagtc tgcacacga 
gcacacgata atggcctca 
taatggcctc agaatgact 
tgcaagacta agggacttt 
taagggactt tgaagtaaa 
aagggacttt gaagtaaaa 
ctttgaagta aaagatctt 
gtaaaagatc ttcttagtc 
aaaagatctt cttagtcta 
aaagatcttc ttagtctaa 
agatcttctt agtctaact 
gatcttctta gtctaactc 
cttcctagtc taactcagt 
t cttagtcta actcagttc 
agtctaactc agttctttg 
taactcagtt ctttggctt 
aactcagutc tttggcttt 
ctcagttctt tggctttga 
tcagttcttt ggctttgac 
tctttggctt tgacacaga 
ctttggctct gacacagag 
cagagacatt ttctctagc 
agagacattt. tctctagct 
gagacatttt ctctagctg 
agacattttc tctagctgt 
acattttctc tagctgtga 
atttt.ctcca gctgtgaat 
gctgtgaatt. tactggaca 
ctgtgaattt actggacag 
tgtgaattta ctggacaga 
tggacagatt cctgtctaa 
ggacagattc ccgtctaaa 
gat tcctgtc taaaatgaa 
ttcctgtcta aaatgaagg 
aatgaaggta cagcccaag 
caagcacctt gggtgtgtt 
tgggtgtgtt ggactgagc 
tgagctgctt ttat ttggc 
gagctgctt t tatttggct 
agctgctttt atttggctg 
gctgctttta tttggctgt 
tgctt ttatt tggctgtaa 
gcttttattt ggctgtaaa 
tttggctgta aaatcaata 
ctgtaaaatc aatagaaga 
aaaatcaata gaagaggaa 
aaggaatgtc ccattggca 
atgtcccatt ggcaactga 
caactgactt gatccgaat 
tgacttgatc cgaataagt 
gatccgaata agtcaatat 
cgaataagtc aatataggt 
taagtcaata taggtttac 
agtcaatata ggtttacgg 
aatataggtt tacggtttc 
atataggttt acggtttca 
tataggt tta cggt t tcag 
gtttacggtt tcagacttg 
tttacggttt cagacttga 
ttacggtttc agacttgat 
tctcagactt gatgagaat 
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ggaaaagatt gtattggag 
aaagactgca ttggagaag 
agattgtatt ggagaaggt 
aaggtgtgtt ggaaagt ca 
ttggaaagtc a a age tact 
gt caaagcta ctactgcct 
aaagctacta ctgccttnc 
ctactgcctt tcaatttct 
tactgccttc caatttctg 
actgcctttc aatttctgc 
cctctcaatt tetgeaact 
ctttcaattt ctgcaactg 
tttcaatttc tgcaactgt 
tgcaactgta ctattcact 
caactgeatt actcactcc 
aactgtatta ttcactcct 
ctgtattatt cactccttc 
tgtattattc actccttca 
ttattcactc cttcaagag 
ttcactcct c caagagaac 
tcactccttc aagagaact 
aagagaactt gecacttga 
cttgccactt gaaaggaga 
aggagaaata gcattaatt 
aaatagcatt aattttgaa 
agcattaatt ttqaaagac 
gcar.taattt tgaaagact 
cattaatttt gaaagacta 
tgaaagacca gaagctcaa 
ctagaagccc aactgaagg 
aaggcatgtc at tgcagga 
gcatgtcatt gcaggatca 
ttgeaggate atattttct 
caggatcata ttttccaaa 
ggatcatatt ttctaaagc 
gatcatattt tctaaagca 
atcatatttt ctaaagcaa 
tcatattttc taaagcaaa 
atattttcta aagcaaagc 
geaaagcett ctgtgttgg 
caaagect tc tgtgttggc 
cttctgtgtt ggcattgtc 
tgt tggcat t gtctatcat 
tggcattgtc tatcattgc 
gcattgtcta teattgeat 
attgtctatc attgeatta 
gtctatcatt gcattagag 
t cat tgcat t agagatcca 
cattgeatta gagatccaa 
at t agagatc caagcacag 
gaagtgtgta gagttaaca 
gtgtagagtt aacagaagg 
tgtagagt ta acagaagga 
agaaggaata gaatgtctt 
atagaatgtc ttcagaaac 
agaatgtctt cagaaacat 
gaatgtcttc agaaacatt 
cagaaacatt ccaagataa 
agaaacattc caagataaa 
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agcctgnatc caaat gttr 
cccaaatgtt taactgaat 
ccaaatgttt aactgaata 
caaatgttta actgaatat 
taactgaata ttcatcaaa 
actgaatact catcaaata 
ctgaatatcc at caaat aa 
aatattcatc aaataagtg 
cratcaaata agtgttcca 
aataagtgct ccaaaccaa 
ataagtgttc caaaccaaa 
accaaatgtt cagaagttg 
ccaaatgttc agaagttga 
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atggattgtt tctgggcgt 
tggattgttt ctgggcgta 
ggattgtttc tgggcgtac 
tctgggcgta ctgcacggc 
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ttgaagcata gctactaca 
agcatagcta ctacagaat 
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ctacagaata actcacctt 
agaataactc accttccaa 
aactcacctt ccaacaatt 
actcaccttc caacaattc 
tccaacaatt cctgaaatg 
ccaacaattc ctgaaatgg 
■cgaaatggtc ccttaactg 
acggtccctt aactggatt 
t ggt ccct t a actggatta 
taactggatt attacagca 
aactggatta ttacagcac 
ctggattatt acagcacca 
tggattatta cagcaccaa 
caaaaaacti: ctctgaagc 
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ctgaagcctt tctccacaa 
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agcctttctc cacaacctt 
ccacaacctt gttctatgg 
caaccttgt t ctatggatt 
aaccttgttc tatggattc 
cct cgt tcta tggattcca 
tctatggat t ccataatgt 
ctatggattc cataatgtt 
ggat tccata atgttacaa 
ccataatgt t acaatggat 
cataatgtt a caatggat t 
acaatggat t taaagctat 
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tcacgagata agcatgatg 
catgatggt c tcagct tgg 
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aacagtagtc agaagcggc 
actggacctt ctccagcga 
ggaccttctc cagcgagga 
accgcaaatt caga tgcaa 
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ccgcaaattc agatgcaaa SEQ ID NO: 2793 

cgggaaggtit cttccgaat SEQ ID NO: 2794 

gggaaggttc tcccgaatg SEQ ID NO: 2795 

gaaggtrctt ccgaatgat SEQ ID NO: 2796 

aaggttcttc cgaatgatc SEQ ID NO: 2797 

ccgaatgatc cagtctttc SEQ ID NO: 2798 

tgatccagtc t:tcctgag SE^ ID NO: 2799 

atccagcctt tcttgagcc SEQ ID NO: 2800 

tccagtcttt cttgagcct SEQ ID NO: 2801 

ccagtctttc ttgagcctc SEQ ID NO: 2802 

agtctttctt gagcctcat SEQ ID NO: 2803 

cttgagcctc atgaagaaa SEQ ID NO: 2 804 

aatgacaccc tgcaaatac SEQ ID NO: 2805 

tcrgcaaaca ctatgagaa SEQ ID NO: 2 8 06 

gcaaatacta tgagaaaag SEQ ID NO: 2807 

agaaaaggtt atitggaat t SEQ ID NO: 2803 

gaaaaggtta ccggaattc SEQ ID NO: 2809 

aaaggctatt ggaattctg SEQ ID NO: 2810 

tatcggaact ctgtCcggc SEQ ID NO: 2811 

attggaattc tgttcggtg SEQ ID NO: 2812 

gaattctgtt cggtgttta SEQ ID NO: 2813 

aattctgttc ggtgtttaa SEQ ID NO: 2814 

gttcggtgtt taagccagc SEQ ID NO: 2815 

ttcggtgttt aagccagca SEQ ID NO: 2816 

r.cggtgttta agccagcaa SEQ ID NO: 2917 

tgccaagatc tgttgtggg SEQ ID NO: 2818 

aagatctgtt gtgggtacg SEQ ID NO: 2819 

gttgtgggta cggcttgta SEQ ID NO: 2820 

ggtacggctt gtatgtatt SEQ ID NO: 2821 

scggcttgna tgtatttca SEQ ID NO: 2822 

cttgtatgna tttcaaacg SEQ ID NO: 2923 

tgtatgtatt tcaaacgct SEQ ID NO: 2824 

gtacgtat.tt caaacgttt SEQ ID NO: 2825 

tatgtatttc aaacgtttt SEQ ID NO: 2826 

ttcaaacgtt tttacctta SEQ ID NO: 2827 

tcaaacgtct ctaccctaa SEQ ID NO: 2828 

caaacgtttt tatcctaac SEQ ID NO: 2829 

aaacgttttt atcttaaca SEQ ID NO: 2830 

aacgt tttta tctcaataa SEQ ID NO: 2831 

cgtttttatc ttaataact SEQ ID NO: 2832 

tttttatctt aataactca SEQ ID NO: 2833 

ttttatctta ataactcag SEQ ID NO: 2834 

catcttaata actcagtaa SEQ ID NO: 2835 

ttaataactc agtaatgga SEQ ID NO; 2836 

taactcagta atggaatat SEQ ID NO: 2837 

taatggaata tcaccccag SEQ ID NO: 2838 

atggaatatc accccagga SEQ ID NO; 2839 

ccccaggaua ataatgctc SEQ ID NO: 2840 

caggacaata atgctcact SEQ ID NO: 2841 

aataatgctc acttgtgca SEQ ID NO: 2842 

atgctcactt gtgcatttt SEQ ID NO: 2843 

cttgtgcatt tttggcctg SEQ ID NO: 2844 

ttgtgcattt ttggcctgc SEQ ID NO: 2845 

tgtgcatttt tggcctgca SEQ ID NO: 2846 

gtgcattttt ggcctgcaa SEQ ID NO: 2847 

ctgcaaagta gatgaattc SEQ ID NO: 2848 

cagatgaatt caatgtatc SEQ ID NO: 2849 

agatgaattc aatgtatct SEQ ID NO: 2 850 

attcaatgta tctagtcct SEQ ID NO: 2851 

tcaatgtatc tagtcctca SEQ ID NO: 2852 

aatgtaccta gtcctcagt SEQ ID NO : 2853 

gtatctagtc ctcagtttg SEQ ID NO: 2854 

tctagtcctc agtctgttg SEQ ID NO: 2855 

gtcctcagtt tgttggaaa SEQ ID NO: 2856 

tcctcagtt: gttggaaac SEQ ID NO: 2857 
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tcagtttgtc ggaaacctc 
tggaaacctc cgggagagt 
cgggagagtc ctcttggac 
gagagtcctc ttggacagg 
gagtcctctt ggacaggag 
gaaggcacnt gaacagata 
cgaacagata ctggaatat 
tactggaata cgaactact 
atatgaacta cttcttata 
tgaactactt cttatacag 
actacttctt atacagcaa 
ctacttctta tacagcaac 
acttcttata cagcaactt 
acagcaactt aatttccac 
cagcaactta atttccacc 
caacttaatt tccacctta 
aactcaactc ccaccttat 
acttaatttc caccttatt 
ttcccacctt attgtccac 
ttccacct ta ttgcccaca 
ccaccctatt gtccacaat 
ccttattgtc cacaatcct 
gtccacaatc cttacagac 
cacaatcctt acagaccat 
acaatcctta cagaccat t 
acagaccatt tgagggctt 
cagaccattt gagggcttc 
rtgagggctt cctcatcga 
tgagggctt c ctcatcgac 
gggcttcctc a:cgacr.ta 
cttcctcatc gacttaaag 
tcatcgacic aaagacccg 
catcgactta aagacccgc 
agacccgcta ccccatatt 
acccgctatc ccatattgg 
ctatcccata ttggagaat 
atcccacatt ggagaatcc 
ttggagaatc cagagattt 
tccagagatt ttgaggaaa 
ccagagattt tgaggaaaa 
cagagatttt gaggaaaac 
ctgatgactt tcttaatag 
tgatgacttt cttaataga 
gatgactttc ttaatagaa 
tgactttctt aatagaatc 
gactttctta atagaattg 
tttcttaata gaattgcat 
taatagaatt gcattgacg 
gaattgcatt gacggatgc 
acggatgct t accttttat 
cggatgctta cct tttata 
tgcttacctt ttacacaca 
gcttaccttt tatacacac 
cttacctttt atacacacc 
ttacctttta tacacacct 
accttttaca cacaccttc 
tacacacctt cccaaattg 
acacaccttc ccaaattgc 
ttcccaaatt gccctgacc 
gactgccatt t tatctagt 
actgccattt tatctagtg 
ctgccatttt atctagtgc 
tgccatttta tctagtgcc 
ccattttatc tagtgcctc 
attttatcta gtgcctcca 
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ggatctttta ttgggggct 
atcttttatt gggggctgg 
gagaagagca tctcagctg 
gaagagtatc tcagctggg 
agagtatctc agctgggaa 
accggggctc ccagatttc 
ctcccagatc tcgtcttcc 
tcccagat 1 t cgtcttcca 
cccagatttc gtcttccag 
agac t tcgt c ttccagcag 
atttcgtctt ccagcagca 
tttcgtcttc cagcagcag 
ccgtggagtc t gaagcaat 
gagtggagt t gtgctggct 
gtgctggcta cagtggccc 
gcccgag-gtc ccgatgct.c 
cccgatgctc gtcagatac 
gatgcttgtc agat actca 
ttgtcagata ctcaccaga 
tcagatactc accagagcc 
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gacagtgcta gggctgcta 
agggctgcta actgcaaat 
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ccaggggatc acaagaatc 
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atcaggtgt t at tctggat 
tcaggtgt ta t tctggat c 
aggtgttatt ctggatcag 
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aaaatgcct t ccctccagc 
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gtttgacatc tacatggat 
t tgacatcta catggatga 
ggatgaacta gagcagggg 
acagctgctc ggccagaga 
ctgctcgrgt c agagagggg 
ggatggcatt tgaggatgt 
gatggcattt gaggatgtg 
aggatgtgta tgaagtaga 
gtatgaagta gacaccggc 
cggcacactc aagtcagac 
cactcaagtc agacctgca 
acctgcactt ccngctgga 
cctgcacttc ctgctggat 
ctgctggatt tcaacacag 
tgctggattt caacacagt 
gctggatttc aacacagtt 
caacacagtt tcccctatg 
aacacagtt t cccctatgc 
acacagtttc ccctatgct 
gtttccccta tgctggtag 
tatgctggta gattcatct 
ctggtagatt catctctcc 
tggtagat tc atctctcct 
tagattcatc tctcctctc 
gattcatctc tcctctccc 
ttcatctctc ctctcccag 
atccctcctc tcccagtct 



SEQ 


ID 


NO 


: 2988 


SEQ 


ID 


NO 


: 298 3 


SEQ 


ID 


NO 


2 9 9 0 


SEQ 


ID 


NO 


: 2991 


SEQ 


ID 


NO 


: 2^92 


SEQ 


ID 


NO 


: 2 9 9 3 


SEQ 


ID 


NO 


: 2 9 94 


SEQ 


ID 


NO 


2 9 9 5 


SEQ 


ID 


NO 


: 299b 


SEQ 


ID 


NO 


2 997 


SEQ 


ID 


NO 


: 2998 


SEQ 


ID 


NO 


: 2 9 9 9 


SEQ 


ID 


NO 


: 3000 


SEQ 


ID 


NO 


: 3001 


SEQ 


ID 


NO 


: 3002 


SEQ 


ID 


NO 


: 3003 


SEQ 


ID 


NO 


: 3004 


SEQ 


ID 


NO 


: 3 005 


SEQ 


ID 


NO 


3 0 0 6 


SEQ 


ID 


NO 


3 0 07 


SEQ 


ID 


NO 


3 008 


SEQ 


ID 


NO 


3 009 


SEQ 


ID 


NO 


3 010 


SEQ 


ID 


NO- 


3011 


SEQ 


ID 


NO 


3 012 


SEQ 


ID 


NO . 


3 013 


SEQ 


ID 


NO : 


3014 


SEQ 


ID 


NO : 


3015 


SEQ 


ID 


NO; 


3 016 


SEQ 


ID 


NO : 


3017 


SEQ 


ID 


NO : 


3 013 


SEQ 


ID 


NO: 


3013 


SEQ 


ID 


NO : 


3020 


SEQ 


ID 


NO: 


302 1 


SEQ 


ID 


NO: 


3 02 2 


SEQ 


ID 


NO: 


3023 


SEQ 


ID 


NO : 


3024 


SEQ 


ID 


NO : 


3 0 2 5 


SEQ 


ID 


NO: 


3026 


SEQ 


ID 


NO: 


3027 


SEQ 


ID 


NO : 


3028 


SEQ 


ID 


NO : 


3 02 9 


SEQ 


ID 


NO : 


3030 


SEQ 


ID 


NO : 


303 1 


SEQ 


ID 


NO : 


3 0 32 


SEQ 


ID 


NO : 


3033 


SEQ 


ID 


NO : 


3034 


SEQ 


ID 


NO: 


3035 


SEQ 


ID 


NO : 


3036 


SEQ 


ID 


NO : 


3037 


SEQ 


ID 


NO: 


3038 


SEQ 


ID 


NO : 


3039 


SEQ 


ID 


NO : 


3040 


SEQ 


ID 


NO : 


3041 


SEQ 


ID 


NO: 


3042 


SEQ 


ID 


NO: 


3043 


SEQ 


ID 


NO : 


3044 


SEQ 


ID 


NO: 


3045 


SEQ 


ID 


NO : 


3 04 6 


SEQ 


ID 


NO : 


3047 


SEQ 


ID 


NO : 


3048 


SEQ 


ID 


NO' : 


3049 


SEQ 


ID 


NO : 


3050 


SEQ 


ID 


NO : 


3 051 


SEQ 


ID 


NO : 


3052 



WO 00/32765 PCT/US99/28772 

48 



cnctcctctc ccagtctga 
ccccccagtc tgaagatat 
tctgaagata tatccagtc 
cgaagacaca tccagtctt 
aagatatatc cagtcttgg 
acatccagtc ttggcacag 
ar.ccaguctt ggcacagac 
agatgtgata aatgtgact 
tgactgaata tgctgaaga 
tgaagaaacc tatcagtac 
gaagaaattt accagtacc 
aagaaactta tcagtacct 
gaaatttatc agtacctta 
1 t tatcagta cct taggga 
tcagtacctt agggaagct 
cagt acct t a gggaagctg 
agctgaaata aggcacaga 
aagcacact a catgaagaa 
gccagacatc acggaaggc 
gcgcacgatt ctggtggac 
cgcacgatcc tggtggact 
ggtggaggtt ggggaagaa 
gggaagaata taaact teg 
gaagaat at a aact tcgag 
atataaactc cgagcagag 
tataaacttc gagcagaga 
agaccccgca tctggctgt 
accctgt ate tggctgtca 
tctggctgtc aacttcctg 
ccgtcaact t cctggacag 
tgtcaacttc ctggacagg 
tggacaggct cctttcatg 
ggacaggcrc ctttcatgt 
caggttcctt tcatgtatg 
aggttccttt catgtatgt 
ggttcctttc atgtatgtc 
ce t ccatgta tgtctgt tc 
catgtatgee tgttctgag 
t a tgtctgt t ctgagaggg 
atgtctgttc tgagaggga 
actgcagctc gtaggaaca 
geagctegta ggaacagca 
acagcagcta tgcttttgg 
agetatgett ttggcttcg 
getatgettt tggcttcga 
etatgetttt ggcttcgaa 
cttttggctt cgaaatatg 
ttttggcttc gaaatatga 
cttcgaaata tgaagagat 
tgaagagata tatcctcct 
aagagatata r.cctcctga 
gagatatatc ctcctgaag 
atatatcctc ctgaagtag 
tcctgaagta gacgagttu 
tagacgagt t tgtctatat 
agacgagttt gtctatatc 
cgagtttgtc tatatcacc 
agtttgtcta tatcaccga 
tttgtctata tcaccgatg 
tgtctatatc accgatgat 
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acacttgctt ctgaaagtt 
cacttgcttc tgaaagttc 
tctgaaagtt ctagctttt 
ctgaaagttc tagctcttg 
gaaagttcta gcttttgat 
gttctagctt ttgatctga 
ttctagcttt tgatctgac 
tctagccttt gacctgaca 
gcttttgatc tgacagtac 
tctgacagca ccaaccacc 
ccaaccagtt tctccttca 
caaccagttt ctccttcag 
aaccagtttc tccttcagt 
ccagtttctc ct ccagt ac 
gtttctcctt cagtact tg 
r.ttctccttc agtacttga 
tccctcagta cttgaggcg 
ttcagtactt gaggcgaca 
agtgtgcgtc aggactgag 
aacctggcta agtacgtag 
tggctaagta cgtagcsga 
taagtacgca gcsgagctg 
gagctgagtc tacttgaag 
gctgagtcta cttgaagca 
gagcctactt gaagcagat 
gaagcagatc cattcttga 
cagatccatu cct.gaaata 
agatccattc ttgaaatat 
atccattctt gaaatatct 
tcttgaaata tcttccttc 
tcgaaatatc ttccttcac 
gaaatatctt ccttcactg 
aaatatcttc cttcactga 
tatcttcctt cactgatag 
a tcttccttc actgatagc 
ttcactgata gctgcagca 
gcagcagctt tttgcctgg 
cagcagcttt ttgcctggc 
agcagctt 1 1 tgcctggca 
gcagcttttt gcctggcaa 
tggcaaacta tactgtgaa 
gcaaactata ctgtgaaca 
acaagcactt ttggccaga 
caagcacttt tggccagaa 
aagcactttt ggccagaaa 
agaaaccct t gctgcat tt 
ttgctgcatt tacagggta 
tgctgcattt acagggtat 
gctgcat tta cagggtatt 
t tacagggta ttcattaag 
acagggtatt cattaagtg 
cagggtat tc attaagtga 
ggtattcat t aagtgaaat 
gtattcatta agtgaaatt 
aagtgaaat t gtgccttgc 
attgtgcctt gcctgagtg 
gagtgagct t cataaagcg 
agtgagcttc ataaagcgt 
gagcttcata aagcgtact 
ataaagcgta ccttgatat 
agcgtacctt gatataccc 
taccttgata taccccatc 
ccttgatata ccccatcga 
ataccccatc gacctcagc 
catcgacctc agcaagcaa 
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gcaagrcaa 1 1 


a cjcrcra qa a Q 
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: 3183 


caagcaat t a 


qcrqaaaaqt 
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caaggc 1 1 c 
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tccaacactt 
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caacattttt 
aacatttttt 
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ttaaacaata 
taaactgctt 
actgct tgtc 
tgcttgtctt 
gcttgtctca 
gctgggtgta 
ggtgtaggtc 
gtaggtcct t 
t tggctggtc 
ggtcgggctc 
ctccggtgt t 
tccggtgt t c 
tgttctgctt 
gtnctgcttc 
cctgctt etc 
cacggcgctc 
gccccgagtc 
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tggactcgtc ccacgtctc 
gtcccacgtc tzctt tggtg 
cccacgtctc tttggtgca 
cacgtctctt tggtgcagc 
acgtctcctt ggtgcagct 
ggtgcagctc accctgcgg 
ccctgcggtc tgagggctt 
ctgagggctt cgacaccta 
tgagggcttc gacacctac 
tcgacaccta ccgctgcga 
cgtgaacctc accagtatg 
ctcaccagta tgtccaaaa 
ccagtatgtc caaaanact 
gtccaaaata ctaaaatgc 
caaaatacta aaatgcgcc 
aacgaagata tcattacac 
tgaagatatc attacacta 
agatatcatt acaccaagg 
gatarcacta cactaaggg 
cattacacta agggccgaa 
gccgaagaca acgcggata 
aacgcggata ccttagcgc 
cggatacctt ggcgctagt 
cttggcgcta gtatttgaa 
ggcgctagta ttrgaagca 
cgctagtatt tgaagcacc 
gctagtat tt gaagcacca 
ggagaaagtt tcagactat 
gagaaagttt cagactatg 
agaaagtr.tc agactatga 
tctcagacta tgaaatgaa 
aaat gaagtt gatggattt 
ttgatggatt t agatgttg 
tgatggattt agatgttga 
gacggattta gatgttgaa 
tt tagatgt t gaacaactt 
tgaacaactt ggaattcca 
acttggaatt ccagaacag 
cttggaattc cagaacagg 
aacaggagta cagctgtgt 
cagctgtgta gtaaagatg 
ctgtgtagta aagatgcct 
aagatgcctt ctggtgaat 
agatgccttc tggtgaatt 
ctggtgaatt tgcacgtat 
tggtgaattt gcacgtata 
tttgcacgta tatgccgag 
tgcacgtata tgccgagat 
tgccgagatc tcagccata 
ccgagatctc agccatatt 
ctcagccata ttggagatg 
cagccatatt ggagatgct 
agatgctgtt gtaatttcc 
tgctgttgta atttcctgt 
tgttgtaatt tcctgtgca 
gttgtaattt cctgt.gcaa 
ttgtaatttc ctgtgcaaa 
gagtgaaatt ttctgcaag 
agtgaaattt tctgcaagt 
gtgaaatttt ctgcaagtg 
tgaaattttc tgcaagtgg 
tggagaactt ggaaatgga 
tggaaacatt aaattgtca 
ggaaacatta aattgtcac 



SEQ 


ID 


NO : 


3 8 9 8 


SEQ 


ID 


NO : 


3 8 9 9 


SEQ 


ID 


NO : 


3 90 0 


SEQ 


ID 


NO : 


3 9 01 


SEQ 


ID 


NO : 


3 902 


SEQ 


ID 


NO : 


3 9 0 3 


SEQ 


ID 


NO : 


3 904 


SEQ 


ID 


NO : 


3 9 05 


SEQ 


ID 


NO: 


3906 


SEQ 


ID 


NO: 


3907 


SEQ 


ID 


NO: 


3908 


SEQ 


ID 


NO; 


3909 


SEQ 


ID 


NO: 


3910 


SEQ 


ID 


NO: 


3911 


SEQ 


I'D 


NO: 


3912 


SEQ 


ID 


NO: 


3913 


SEQ 


ID 


NO: 


3914 


SEQ 


ID 


NO: 


3915 


SEQ 


ID 


NO: 


3916 


SEQ 


ID 


NO: 


3917 


SEQ 


ID 


NO: 


3918 


SEQ 


ID 


NO: 


3919 


SEQ 


ID 


NO: 


3920 


SEQ 


ID 


NO : 


3921 


SEQ 


ID 


NO: 


3922 


SEQ 


ID 


NO: 


3923 


SEQ 


ID 


NO: 


3924 


SEQ 


ID 


NO: 


3925 


SEQ 


ID 


NO: 


3926 


SEQ 


ID 


NO: 


3927 


SEQ 


ID 


NO: 


3923 


SEQ 


ID 


NO: 


3929 


SEQ 


ID 


NO: 


3930 


SEQ 


ID 


NO: 


3931 


SEQ 


ID 


NO: 


3932 


SEQ 


ID 


NO: 


3933 


SEQ 


ID 


NO. 


3934 


SEQ 


ID 


NO- 


3935 


SEQ 


ID 


NO 


3936 


SEQ 


ID 


NO 


3937 


SEQ 


ID 


NO 


3938 


SEQ 


ID 


NC 


3939 


SEQ 


ID 


NO 


: 3940 


SEQ 


ID 


NO 


: 3941 


SEQ 


ID 


NO 


3942 


SEQ 


ID 


NO 


: 3943 


SEQ 


ID 


NO 


3 94 4 


SEQ 


ID 


NO 


: 3 945 


SEQ 


ID 


NO 


: 3946 


SEQ 


ID 


NO 


: 3 947 


SEQ 


ID 


NO 


: 3 948 


SEQ 


ID 


NO 


3 94 9 


SEQ 


ID 


NO 


3 9 5 0 


SEQ 


ID 


NO 


: 3 951 


SEQ 


ID 


NO 


~j Q a o 
: 3 y b A 


SEQ 


ID 


NC 


3953 


SEQ 


ID 


NO 


: 3954 


SEQ 


ID 


NO 


: 3955 


SEQ 


ID 


NO 


: 3956 


SEQ 


ID 


NO 


3957 


SEQ 


ID 


NO 


: 3958 


SEQ 


ID 


NO 


: 3959 


SEQ 


ID 


NO 


3 96 0 


SEQ 


ID 


NO 


: 3 9 61 


SEQ 


ID 


NO 


: ' 3962 



WO 00/32765 



62 



PCT/US99/28772 



acattaaatt 
ctaaattgtc 
cagacaagta 
aagtaatgtc 
aatgtcgata 
ggaagctgtt 
gaagctgt ta 
tgttaccata 
tgaaccagtt 
gaaccagt tc 
agttcaacta 
caactaactt 
aactaacttt. 
actaacttt t 
cactgaggta 
acctgaact t 
cctgaactcc 
tgaacttct t 
gaact tcttt 
aacttcctta 
aaagccactc 
cactccact: 
ctccactctc 
ccactctctt. 
cactctcctc 
ggtgacactc 
acactcagta 
tcaguatgtc 
tgcagatgta 
tgcacccctt 
accccttgtt 
cottgttgta 
ttgtagagt a 
gcagagtata 
gcataaaatt 
attgcggata 
tgggacactt 
gggacactta 
acttaaaata 
taaaatacta 
aatactact t 
tacttggctc 
tcccaagatc 
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gaagtctt tt 
aagncttttc 
cttttctgtc 
tcaccaaatt 
caccaaattt 
caaatttgta 
tttgtacctc 
tgtacctcta 
cctctaagta 
taagtacatia 
tacatatgta 
tatgtagata 
tgtagatatt 
agatattgtt 
gatactgtitt 
atattgtttt 
tattgttttc 
gttttctgta 
tctgtaaata 
aaateaccta 
ataacctatt 
taacctattt 
aacctatttt 
acctattttt 
cctatttttt 
ctattttttt 
tattmttttt 
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